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The Observation document might be the most valuable for consideration.

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.cov

OOE@@OE

From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com]
Sent: Wednesday, July 20, 2016 4:52 PM
To: Valdez, Heather <Valdez.Heather@epa.gov>

Cc: 'Kelly Wright' <kwright@sbtribes.com>; susanh@ida.net; brian.english@deq.idaho.gov; Al Lam
<lam@ae-eng.com>; EX. 6 vannoyj@dhw.idaho.gov;

Williams, Jonathan <Williams.Jonathan@epa.gov>; Marguerite Carpenter
<MARGUERITE.CARPENTER@fmc.com>; EX. 6
rachel.greengas@fmc.com; Ross, Carrie <Carrie.Ross@parsons.com>

Subject: Additional Follow-up Information as requested during the Pond UAO Monthly Call

Heather: Pursuant to your request during the RCRA Pond UAO monthly conference call on

July 7, 2016, final documents relevant to the Pond 15S West Extraction Piping
Maintenance Project are attached as follows:

e Pond 15S West Gas Extraction Piping Maintenance Work Plan, October 2011
e Construction Completion Report For Pond 15S West Gas Extraction Piping

Maintenance Project, February 29, 2012

e Pond 15S West Gas Extraction Piping - Field Observations and Evaluation of

Probable Cause of Damage, March 9, 2012

Please contact Rachel Greengas at (215) 299-6210 or me at (801) 617-3256 should you
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POND 15S WEST GAS EXTRACTION PIPING
MAINTENANCE WORK PLAN

FMC
POCATELLO, ID

October 2011





1.0 SUMMARY

As specified in the Pond 15S Closure Plan, perforated 2-inch PVVC piping was installed under the
composite low permeability (FML over GCL) layer of the cap to serve as a pressure monitoring
system and, should pressure beneath the cap exceed a specified pressure trigger level, for
utilization as a gas extraction system. While the pressure trigger level has not been exceeded,
gas extraction and treatment was commenced at Pond 15S in 2010 pursuant to the RCRA Pond
UAO requirements and has been ongoing from the Pond 15S east and west gas extraction piping
standpipes. Similar to the experience with gas extraction at Pond 16S, as the source gas
phosphine (PH3) concentration decreases, the gas flow (volume) from the extraction piping must
increase to maintain an equivalent mass removal rate. During October, FMC began preparations
to increase the source gas flow to the four (4) GES units at each of the east and west gas
extraction standpipes. During those preparations, FMC identified a partial blockage in the west
piping that is restricting flow to the standpipe and GES units. The blockage could not be cleared
by vacuuming so the section of piping will be accessed directly by excavating to the piping and
removing and replacing the blocked section. As this maintenance work will require excavation
and earthwork within the limit of final cap (LFC) and the 20-foot “buffer zone” around the cap
anchor trench, FMC has prepared this work plan that describes the relevant specifications,
procedures and construction quality assurance requirements for the maintenance and repair of the
west gas extraction piping at Pond 15S.

2.0 BACKGROUND ON POND 155 WEST GAS EXTRACTION PIPING

During September 2011, the combined undiluted source gas flow from the west standpipe to the
four GES units averaged a flow of about 30 cubic feet per minute (cfm). On October 13, 2011,
FMC began preparations to increase the source gas flow to the four (4) GES units at each of the
east and west gas extraction standpipes in order to account for the decreased source gas
concentrations while maintaining the PH3 mass removal rate. During those preparations to
determine the bounds of achievable flow, the maximum undiluted flow from the Pond 15S east
standpipe was approximately 55 cfm, but the maximum undiluted flow from the west standpipe
was only about 24 cfm indicating restricted flow in the 2-inch PVC piping.

During the week of October 17, FMC attempted to clean-out the 2-inch PVVC gas extraction
piping leading from the standpipe back to the “T” junction with the perforated 2-inch PVC
perimeter gas extraction piping beneath the cap using vacuuming. The maintenance procedure
utilizes a section of ¥2-inch diameter semi-rigid plastic (“Pex”) piping connected to a GES unit to
insert into and “vacuum clean” the piping while purging the line with nitrogen gas. In addition,
the pipeline was inspected using a pipeline camera. However, the cleaning and pipeline camera
inspection could only proceed about 18 feet to a “hard” 90-degree elbow in the 2-inch PVC
pipeline. Because no blockage was found in the section leading to the hard 90-degree elbow and
that elbow is located outside the limit of final cover (LFC) and 20 feet outside the cap anchor
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trench, the elbow was exposed and replaced with a long-radius elbow. On October 20, the
piping past the elbow was inspected and the camera encountered an impassable blockage at
approximately 39 feet from the standpipe which is approximately 12 feet before the T junction
beneath the cap. The configuration of the Pond 15S west gas extraction piping and location of
the blockage is shown on Figure 1. Routine maintenance cleaning procedures were not capable
of clearing the blockage; therefore, the blockage can only be removed by directly accessing the
pipe by excavating down to the section of pipe where the blockage was found and removing and
replacing that section of pipe.

3.0 PoND 155 WEST GAS EXTRACTION PIPING MAINTENANCE PLAN

The segment of piping with identified blockage will be excavated, opened to clear the blockage
and replaced with an appropriate section of new pipe and the soil cover component of the cap re-
built following the procedures described below. The project is expected to be completed in one
to two construction days.

As this maintenance work will require excavation and earthwork within the LFC and 20-foot
“buffer zone” around the cap anchor trench, FMC has prepared this work plan to describe the
scope of the required maintenance work and document the specifications and quality assurance
(QA) procedures for excavation, piping replacement and backfill within the area. Section 4.0
presents the Construction Quality Assurance Plan (CQAP) for this maintenance work.

3.1 Relevant Specifications

The technical specifications relevant to the Pond 15S west gas extraction piping repair and
maintenance project are:

Specification No. 155-S-4 Earthwork and Grading (for) Final Pond Cover

2.2 Materials, 2.2.1 b. Pressure monitoring piping: PolyVinyl Chloride (PVC) pipe
without perforations.
3.4.7 Trench Backfill, a. Trench backfill and b. (for) PVC Pipe Material

Specification No. 155-S-8 Topsoil and Seeding for Pond Final Cover

2.2.2 Topsoil, a. General Qualifications and d. Pea Gravel
2.2.3 Seed, a. Seed Mixture and Table 1

3.2.1 Spreading of Topsoil, b. Topsoil Depth and c. Placement
3.9 Cleanup

A copy of these technical specifications in provided in Attachment A of this work plan.
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3.2 Procedures
Procedures:

1. Complete all pre-construction items (Section 4.3.1), particularly marking the west gas
extraction piping alignment and specifically the location of the identified blockage.

2. Turn off the GES units connected to the west standpipe.

3. Begin a nitrogen purge through the west standpipe into the 2-inch PVVC piping.

4. Confirm that the east perimeter GES units are extracting gas from the perimeter piping
system.

5. Remove upper 12-inch soil/pea gravel layer from above the excavation area and stock
pile separately.

6. Remove the next 30 inches of topsoil layer and stockpile separately.

7. Carefully excavate to the top of and expose the 2-inch PCV gas extraction piping,
stockpiling the excavated material in a separate stockpile.

8. Carefully expose the section of PVC pipe at the designated location of the identified
blockage.

9. Cut and remove the section of PVC pipe at the location of identified blockage.

10. Use pipeline camera to inspect line from blockage to the “T” beneath the cover liner
system.

11. Vacuum (using the routine Pex pipe / GES vacuum cleaner procedure) any additional
material (e.g., sand) from the piping if needed to minimize potential future blockage.

12. Replace removed section of 2-inch PVC pipe with new section of Schedule 40 PVC pipe
per Specification No. 15S-S-4, 2.2.1 b. The new section will be installed using glued, 2-
inch PVC slip coupling joints.

13. Upon acceptance of the PVC pipe replacement by the CQA Manager, backfill around and
above replaced piping per Specification No. 15S-S-4, 3.4.7 a. and b.

14. When the excavation has been backfilled to the level of 42 inches below the final cap
grade, replace the separately stockpiled topsoil in 12-inch maximum loose lifts,
compaction of each lift will be equivalent to light rolling (i.e., light mechanical
compaction) until the stockpiled soil is replaced back into the excavation.

15. When the excavation has been backfilled to the level of 12 inches below the final cap
grade, replace the separately stockpiled soil/pea gravel on top of the replaced soil and
compact equivalent to light rolling.

16. Restart the GES units connected to the west standpipe.
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17. Surveyors, under the direction of the CQA Manager, will check the finished grade
compared to cap surface grade (elevation) adjacent to the excavation area.

18. If the finished grade of the replaced areas is more than 0.1 foot below the adjacent cap
surface grade, additional soil from the same burrow source used for the cap construction
(borrow pit to the west of Pond 18A) will be placed until the grade of the replaced area is
within 0.1 foot of the adjacent grade.

19. The replaced area will then be covered with additional “scattered” pea gravel (same
gradation specification as in Specification No. 15S-S-4, 2.2.2, d. Pea Gravel).

20. The replaced areas will then be reseeded with the seed mix specified in the closure plan
when the soil temperature is below 50° F (and is not expected to return to above 50° F
until next spring) — typically around the end of October or early November.

3.3 Gas Extraction and Treatment at Pond 158

Gas extraction and treatment at the Pond 15S east standpipe will continue following standard
operating procedures throughout this repair and maintenance work. Gas extraction and treatment
at the Pond 15S west standpipe will continue standard operation until excavation of the PVC
piping begins. During the excavation, removal, inspection and replacement of the section of 2-
inch PVVC piping, the west standpipe GES system will be idled and a nitrogen purge will be
applied through the west standpipe. Upon completion of installation of the new section of PVC
piping, acceptance by the CQA Manager, and backfill / replacement of the topsoil layers, the
west standpipe GES units will be restarted and resume standard operations. The west GES
system is anticipated to be idled for one to two days during this maintenance work.

4.0 CONSTRUCTION QUALITY ASSURANCE PLAN

The purpose of this Construction Quality Assurance Plan (CQAP) is to present the quality
assurance program that will be implemented during maintenance and repair work to the Pond
15S west gas extraction piping. The CQAP details the planned and systematic activities that will
be undertaken during this maintenance and repair. The CQAP includes information about
personnel and methods that will be used to direct the quality assurance efforts and requirements
for project documentation and recordkeeping.

4.1 Objective
The objectives of this CQAP are to:

e Define the responsibilities and authorities of all organizations and key personnel involved
in quality assurance activities during this maintenance work at Pond 15S.

e Summarize the quality assurance observations that will be used to monitor the
maintenance work.
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e |dentify the quality assurance reporting requirements of the Construction Quality
Assurance (CQA) Manager, including summary reports, inspections, problem
identification and corrective measures, and final documentation.

e ldentify the provisions for the final storage of all records consistent with FMC
requirements.

4.2 Responsibility and Authority

This section provides brief descriptions of the roles, responsibilities, and authority of the key
personnel tasked with providing quality control and quality assurance oversight during
maintenance work at the west gas extraction piping at Pond 15S. The roles of the individuals are
described below.

4.2.1 FMC Representatives

Project Director

FMC will have the ultimate responsibility for implementing and supervising the construction of
the project. The Project Director is responsible for setting up and procuring the Project
Contractor's services and ensuring that FMC receives the quality and scope of work. The Project
Director is the only person with the authority to change the scope of the project, which is done
through the process of change orders and contract modifications. FMC’s Project Director is
Barbara Ritchie.

Construction Quality Assurance Manager

For this project the Construction Quality Assurance (CQA) Manager will be Al Lam of A&E
Engineering, Inc. (A&E). A&E is an independent company located in Pocatello, Idaho that will
conduct the Quality Assurance program during the construction phase. The CQA manager will
oversee the Project Contractor and will be involved with documenting requests for clarification
or information; preparing Addenda; reviewing change orders; and conducting field inspections.
The CQA manager will maintain the CQAP, and maintain daily coordination with the Contractor
and FMC’s Project Director.

4.2.2 Project Construction Contractor

FMC has selected KASE/Warbonnet of Pocatello, Idaho as the Project Construction Contractor
to perform the project construction. The Contractor will perform all construction activities in
accordance with the work plan. The Contractor will assemble a project team capable of handling
all quality, oversight, and safety responsibilities outlined in the work plan.
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4.3

Construction Quality Assurance Activities

This section presents specific CQA requirements for the Pond 15S west gas extraction
maintenance and repair project.

43.1

Pre-construction Checklist

Each of the following items must be completed prior to commencing field activities:

43.2

Ensure that a Notice to Proceed has been issued for the construction contract;

Prepare a list of all project team members, including 24-hour telephone numbers for each
person;

Finalize and approve the project schedule;
Complete the FMC Excavation permit and obtain all clearances and required approvals;

Review the health and safety training status of all members of the project team and
ensure that a Job Planning Safety Analysis (JPSA) has been prepared by the Contractor;

Conduct health and safety training of all employees and require them to read and sign the
JPSA,; and,

Surveyors, under the direction of the CQA Manager, will mark with stakes and flagging
the Pond 15S west gas extraction piping alignment and specifically the location of the
identified blockage.

Inspections

Construction progress and conformance inspections will be conducted during construction as
described below.

In-progress inspections will be conducted during construction to verify compliance with the
technical specifications and to ensure that construction is being correctly documented. In-
progress inspections will be performed by the CQA Manager. The in-progress inspections will
specifically be performed at the following project steps:

Following completion of excavation to the 2-inch PVVC gas extraction piping;

Following replacement of the blocked section of 2-inch PVC pipe, the CQA manager
must accept the quality of the replaced section and glued slip joints;

Following completion of backfilling the excavated area - surveyors, under the direction
of the CQA Manager, will check the finished grade compared to the designed / as-built
grade;

Following placement of pea gravel over surface of the excavated area; and,

Following reseeding surface over the excavated area.
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4.3.3 Problem Resolution

If during the course of construction, it is found that materials or workmanship do not comply
with the Contract Documents, the Contractor will be notified. The Contractor will be given
sufficient time to make repairs and/or adjustments in the work. Described below are the
procedures which will be followed in notifying the Contractor of any non-conforming work.

Anytime it is noticed that there is a potential construction problem, or an activity or condition
that could result in a non-complying materials or workmanship, the Contractor will be verbally
notified by the CQA Manager. If the Contractor does not respond to the verbal notification in a
reasonable time (determined by the nature of the problem), the CQA Manager will complete and
give the Contractor an advisory notice, confirming the verbal notification.

The intent of the advisory notice is to document and advise the Contractor of potential
construction problems, errors, or deficiencies in a real-time situation so that the situation can be
corrected before additional work complicates or increases the cost of the correction. It serves as
a “Pre-Non-compliance Notification” and helps document the Contractor’s responsiveness or
non-responsiveness in correcting deficiencies.

If the Contractor does not take steps within a reasonable period of time to resolve or correct the
items covered in the advisory notice, or if the construction manager notices the Contractor has
further deviated from the Contract Documents or procedures or furnished non-conforming
materials or equipment, a Non-compliance Notice shall be issued. A copy of the Non-compliance
Notice is in Attachment B.

If the Contractor does not correct the non-compliance by the next progress payment, the payment
for that work which has been found to be non-conforming will be withheld. The progress or lack
of progress concerning the non-compliance should be recorded in the inspection report(s).

When the reason for the Non-compliance Notice has been removed, the Contractor will be
informed. This notification will be by a handwritten note on the original advisory notice or Non-
compliance Notice. All advisory notices and Non-compliance Notices will be tracked by the
CQA Manager to ensure resolution.

4.3.4 Reporting and Documentation

An Inspection Report will be prepared by the CQA Manager after each of the required
inspections specified in Section 5.3.2 and submitted to the FMC Project Director.

A Pre-Final Inspection Report will be prepared by the CQA Manager at the conclusion of the
Pre-Final Inspection. The Pre-Final Inspection Report will outline any outstanding construction
items, describe the actions required to complete the items, completion dates for the items, and a
proposed date for the final inspection.
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The Construction Completion Report will be prepared by the CQA Manager at the conclusion of
the Final Inspection and submitted to the FMC Project Director. The Construction Completion
Report will confirm that the work was performed in substantial compliance with the work plan
and technical specifications and will include the following:

» Summary of construction activities;

» Survey results that demonstrate the finished grade conforms with the specification
compared to the cap surface grade (elevation) adjacent to the excavation area; and,

» Copies of inspection reports.

Final storage of the construction records will be maintained by FMC. Copies of the reports and
submittals will also be retained by the CQA Manager and the Contractor.
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ATTACHMENT A

Specification No. 15S-S-4 Earthwork and Grading (for) Pond Final Cover

Specification No. 15S-S-8 Topsoil and Seeding for Pond Final Cover
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1.1

1.2

1.3

GENERAL

This specification describes the requirements for grading of existing fill, and the
materials and placement of a final cover over an existing pond at the FMC Idaho,
LLC plant in Pocatello, Idaho. Work will be performed in accordance with the
Construction Quality Assurance Plan, Construction Drawings and task-specific
health and safety plan.

RELATED SPECIFICATIONS

The following specifications contain requirements that relate to this specification:
a. 15S-S-5 Geosynthetic Clay Liner

b. 15S-S-6 Flexible Membrane Liner

c. 15S-S-7 Geonet and Geotextile

d. 15S-S-8 Topsoil and Seeding

e. 15S-S-9 Temperature Monitoring Points (Wells)

DEFINITIONS

a. Owner: FMC Idaho, LLC.

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized
representatives, acting as agent for FMC Idaho, LLC.

c. Contractor: The party to whom the Contract for the work described herein
has been awarded and any of its authorized representatives.

SUBMITTALS

The Contractor shall submit the following documents for Bechtel’s approval and
acceptance prior to mobilization:

a. Fill placement method and plan.
b. Material certifications for concrete components, and drainage and culvert

piping systems, including cement, aggregate, welded wire fabric, and
- piping materials.
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‘ 2 EQUIPMENT AND MATERIALS

2.1 EQUIPMENT

Conventional earth-moving equipment shall be used for the construction of the
final cover, including low-ground-pressure (LGP) equipment as required and
needed for the placement of the initial soil layer over geosynthetic materials, or
other equipment as approved by Bechtel. All equipment shall be decontaminated
prior to arrival at the site, in good working condition, and suitable for its intended

use.

22  MATERIALS

2.2.1 The following materials shall be furnished by the Contractor:

a.

Subsurface drainage piping: Corrugated High Density Polyethylene
(HDPE) pipe with smooth interior and corrugated exterior. The pipe shall
be N-12 as manufactured by Advanced Drainage Systems, Inc. (ADS) or
approved equal (Advanced Drainage Systems, 3300 Riverside Drive,
Columbus, OH.-43221, 1-800-733-8523) and shall be solid or with slotted
perforations as specified on the drawings. The drainage piping will be
located at the perimeter of the final cover as a means to drain water from
the drainage layer. The pipe shall be manufactured to comply with
AASHTO M 252. Pipe materials shall meet ASTM F 405.

The pipe joints and fittings shall also be manufactured to comply with
ASTM F 405 requirements and manufactured by the same manufacturer as
the pipe.

Pressure monitoring piping: PolyVinyl Chloride (PVC) pipe with and
without perforations as specified on the drawings. Where specified,
perforations shall consist of two rows of 1/2-inch diameter openings
spaced at 6 inch centers or approved equal. The pipe shall be
manufactured to comply with ASTM D 1785, Schedule 40.

Carbon steel pipe shall be manufactured in accordance with ASTM A 53,
Type S. All buried portion of steel piping shall be externally coated and
wrapped conforming to the requirements of AWWA C 209 cold applied
primers and prefabricated tape type II or IIl meeting the following
requirements:

. Coating material shall be Polyken 930, Tapecoat 10/40, No. 20, or
approved equal.
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. Primers and mastics shall be as recommended by the manufacturer
. of the selected coating system.
o The wrapping thickness shall be 60 mils minimum applied in 2
layers.

c. Culverts: Corrugated Metal Pipe (CMP) shall be in accordance with
AASHTO M36. Size, corrugation, and gage shall be as shown on design
drawings.

d. Drainage Fill: Material shall be a clean, durable graded sand and gravel
conforming to the following gradation limits when tested in accordance

with ASTM D 422:
U.S. Standard Series Percent
Sieve Size Passing
1 inch 100
3/4 inch 75 -100
#4 0-40
#40 0-5
e. Gravel Filter: Material shall be crushed and screened slag or a clean,
. durable graded sand and gravel conforming to the following gradation
limits when tested in accordance with ASTM D 422:
U.S. Standard Series Percent
Sieve Size Passing
4 inch 100
2 inch 49 - 87
11/2 inch 42 - 80
3/4 inch 22 -60
3/8 inch 5-42
#4 0-20

@
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f. Sand Filter: Material shall be crushed and screened slag or a clean,
durable graded sand and fine gravel conforming to the following gradation
limits when tested in accordance with ASTM D 422:

U.S. Standard Series Percent
Sieve Size Passing
3/4 inch 100
3/8 inch 87 - 100
#4 66 - 96
#40 2-32
# 200 0-22
This material shall be classified as non-plastic when tested in accordance
with ASTM D 4318.
g. Liner Foundation Mateﬁal: Material shall be crushed and screened slag or a

clean, well-graded, fine-to-coarse sand and fine gravel conforming to the
following gradation limits when tested in accordance with ASTM D 422.

U.S. Standard Series Percent
Sieve Size Passing
3/8 inch 100
#200 22 (max)
This material shall be classified as non-plastic when tested in accordance
with ASTM D 4318. -
h. Concrete: Concrete for settlement monuments, lining channels, and

ditches shall be in accordance with ASTM C 94 having a minimum
compressive strength at 28 days of 3,000 pounds per square inch (psi) and
maximum aggregate size not exceeding 3/4 inch.

i Miscellaneous Metal: Steel plates for settlement monuments and topsoil
thickness indicators shall be in accordance with ASTM A 36. Steel pipe
for settlement monuments and topsoil thickness indicators shall be in
accordance with ASTM A 53.

J- Welded Wire Fabric: Welded wire fabric for ditch lining shall be in
accordance with ASTM A 185 and as specified on the design drawings.
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Sand-Cement Backfill Material: Sand-cement backfill material for the
observation wells shall conform to the following:

Cement 2 90-pound sacks per cubic yard

Water 45 gallons per cubic yard

Coarse and Fine Sand 50% of remaining volume of mixture each
or approximately 9.7 cubic feet per cubic
yard each

The Contractor may propose alternative mixes for Bechtel’s approval. It
shall be demonstrated that the mix can fill the observation wells without
voids and will develop a minimum 28-day unconfined compressive
strength of 150 psi.

2.2.2 Owner will furnish the following materials at no charge to the Contractor:

3.1

32

a.

Coarse Slag: Well graded slag will be derived from the FMC Idaho, LLC
plant. The Contractor is responsible for loading, hauling, and delivery of
the slag material to the jobsite, including, screening and/or crushing the
slag to a well graded material having no particles larger than 12 inches and
smaller than 1-1/2 inches in size.

Common Fill: Slag or soil excavated from the pond area or from plant
borrow areas. Material shall have no particles larger than 12 inches in
size.

EXECUTION

GENERAL

The work is to be performed at a pond which has stored sludge containing
elemental phosphorus. Precaution shall be taken during any excavation at the site
as elemental phosphorus may be encountered and exposed to air. Should
elemental phosphorus be exposed by said activities, the exposed material shall be
immediately covered and Bechtel immediately notified.

SUBGRADE PREPARATION

Prior to the placement of the Liner Foundation material, the temporary
HDPE liner over the pond, the existing temporary settlement markers, and
the existing dewatering piping are to be removed. The existing 2-inch
diameter HDPE pipe inserts and 6-inch diameter drainage pipes are to be
cut back and capped with concrete. The steel pipes for the observation
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wells are to be cut and removed to top-of-finish subgrade and backfilled
with sand-cement backfill as shown on the Design Drawings. The 2-inch
diameter steel dewatering discharge piping and the steel dewatering header
are to be disconnected, cut into manageable length, decontaminated, and
disposed of on-site.

Any buried piping encountered within the limit of the final cover shall be
excavated, decontaminated, and removed unless otherwise specified, or
directed by Bechtel. These excavations are subject to approval of Bechtel
and shall be in accordance with Section 3.3. Bechtel will inspect the work
throughout the duration of the excavation and may stop all work if deemed
unsafe and/or possibly exposing elemental phosphorus. The area is to be
backfilled in accordance with Section 3.2.b only after approval from
Bechtel.

The observation wells are to be backfilled in such a way so as the annular
space of the wells is completely filled with the sand-cement mixture. The
mixture shall not be dropped from the top of the wells, but tremied with
hose or pipe starting from the bottoms of the wells.

The temporary liner shall be cut into manageable pieces in the same
direction as existing seams, rolled and properly stored. The seam strips
shall be cut out and properly disposed of. Care shall be taken as much as
practical to not damage the liner in any shape or form, including over-
stretching, or puncturing the material. Damaged areas are to be marked for
later repair or cut out as approved by Bechtel. Handling and storage of the
material shall be in accordance with Specification 15S-S-6.

The existing dike and the slag backfill over the pond shall be graded to the
lines, grades, and cross sections as shown on the design drawings. The
surface to receive fill shall be compacted with three coverages of a
vibratory roller with a minimum static weight of 12 tons. Any soft area
shall be immediately reported to Bechtel and the material removed and/or
scarified and recompacted as directed by Bechtel.

Grading shall include excavating excess material and filling of depressed
areas and bench widening as needed for constructing other works as shown
on the drawings. Excavations shall be in accordance with Section 3.3.
Depressed areas shall be filled with excavated material or general fill
placed in maximum loose lifts of 12 inches and compacted with three
coverages of a vibratory roller with a minimum static weight of 12 tons.
The finished subgrade to receive the Liner Foundation material shall form
a tight and smooth surface without any large rock protrusions after
compactions; if required, the rocks shall be removed and replaced with
finer materials, and recompacted as directed by Bechtel.
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33

Materials removed, with the exception of the temporary HDPE liner, are to
be disposed of on-site as directed by Bechtel.

EXCAVATION

Excavation is unclassified and includes excavation to required grade, or
subgrade elevations, regardless of the character of materials and
obstructions encountered.

Anchor trench excavation shall be performed to the line, grade, and cross
section as shown on the design drawing and to the tolerances as specified
herein. Anchor trench shall be excavated prior to geosynthetics
placement.

The corners of the anchor trench where geosynthetics are to be placed shall
be slightly rounded to avoid sharp bends in the geosynthetics. Sharp
projections or irregularities on the surface of the finished subgrade or
anchor trench will not be permitted.

Tolerance for all excavated surfaces shall be within 0.1 foot of the
elevation as specified in the design drawings.

Overexcavation required to suit the Contractor construction equipment or
methods shall be backfilled and recompacted to the required grade by and
at the Contractor's expense, conforming to the requirements as specified in
Section 3.4. '

Excavation for culverts and drainage piping where required shall consist of
open cut trenches. The bottom width of the trench shall be the outside
pipe diameter plus 2 feet. Shoring and bracing shall be placed to the

extent necessary to retain the soil encountered, or the trench walls shall be
sloped back to a minimum 1-to-1 slope or as shown on the design
drawings, all in accordance with the safety requirements of the local and
federal codes. The bottom of the trench shall be overexcavated by 6

inches to allow for bedding when coarse rock or slag are encountered.

The trench bottom shall be shaped to conform to the pipe barrel or shall be
a bedding material consisting of drainage fill material.
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34  FILL PLACEMENT AND COMPACTION

3.4.1 Liner Subgrade Preparation

a.

After the completion of subgrade preparation, as specified in Section 3.2, a
layer of Sand Filter material shall be placed and compacted in a single 6-
inch compacted lift. On top of the compacted Sand Filter layer, a layer of
Liner Foundation material shall be placed and compacted in a single 6-
inch compacted lift.

The finished surfaces of both the Sand Filter and Liner Foundation layers
shall receive a minimum of three coverages of a smooth steel wheel
vibratory roller with a minimum static weight of 5 tons to ensure no sharp
protrusions remain. No sharp particles or other hard objects shall be
present in the top 1 inch of the surfaces where geosynthetics are to be
placed.

The surface to be covered with Geosynthetic Clay Liner (GCL) shall be
smooth and free of all rocks, sharp stones, sticks, roots, other sharp
objects, or debris of any kind. The surface shall have no sudden, sharp, or
abrupt changes or break in grade.

Deformations in the surface shall not be greater than 1 inch in depth. If
bedding surface is frozen, then deformations shall be not greater than 0.5
inch in depth.

Prior to the installation of the GCL, the Contractor or GCL Installation
Subcontractor, if other than the Contractor, shall, with concurrence from
Bechtel, verify the conditions of the Liner Foundation surface on which
the GCL will be placed to ensure that this surface represents a stable
surface to support the material. The Liner Foundation surface preparation
is deemed complete only after the GCL Installation Subcontractor notifies
Bechtel in writing of acceptance of the prepared surface.

3.4.2 Backfilling Anchor Trench

a.

The anchor trench shall be adequately drained to prevent ponding or
softening of the adjacent soils while the trench is open. The anchor trench
shall be backfilled after the geosynthetics are installed. The backfill
material shall be placed in 6-inch loose lifts and well tamped.

Consideration shall be given to backfilling the geosynthetic liners at its
most contracted state, preferably during the cool of the morning or
extended period of overcast skies, to avoid stretching of the lining
materials.
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3.4.3 Sand Filter or Liner Foundation Material above Geosynthetic Materials

a.

Sand Filter or Liner Foundation material, with a minimum compacted
thickness of 12 inches, shall be spread over the drainage net and geotextile
by an LGP Caterpillar D-6 tractor or approved equal. The tractor shall
have a contact pressure not exceeding 5 psi, or equivalent, to initially
spread the material. The material shall be spread in one lift, in a direction
perpendicular to the underlying seams of the geosynthetic material, and
when a sufficient area is completed, it shall immediately be covered with
18 inches of slag. Hauling equipment shall be permitted to move on slag
only to prevent displacement of the Sand Filter/Liner Foundation material.
Dozers or graders shall not be permitted to turn on the Sand Filter/Liner
Foundation material.

The Sand Filter or Liner Foundation material shall be placed in a manner
that does not damage, puncture, displace, or otherwise degrade the
geotextiles. If damage to the liner occurs or the geotextile is considered by
Bechtel to be endangered, the Contractor shall cease operation at the
direction of Bechtel and modify his operations, equipment, or methods.
Any damage to the fabric or other geosynthetics shall be repaired
according to the more stringent of the techniques recommended by the
manufacturer, pre-approved by Bechtel, or using methods included in the
specifications at no expense to Owner/Bechtel.

344 Coarse Slag Fill

a.

Coarse slag shall be placed in one 18-inch compacted layer. The slag shall
be spread with a dozer. The slag is to be pushed by the dozer so that at all
times the dozer will only be traveling on the newly placed slag. After
placement, the slag shall be compacted with a smooth wheel vibratory
roller in accordance with the procedures established under Section 3.4.4.b
to achieve adequate compaction.

Prior to general placement of slag over the geotextiles, a test section
having minimum dimensions of 30-foot wide by 50-foot long shall be
constructed as specified herein. The coarse slag layer shall be compacted
with a smooth wheel vibratory roller having a minimum static load of 5
tons. The settlement of the surface shall be measured and the number of
coverages recorded, all to determine a relationship between the number of
coverages and settlement. Adequate compaction shall be defined as the
number of coverages to achieve 80 percent of the ultimate compaction
settlement which is achievable by the specified method. A minimum of
three coverages shall be required. Contractor’s pricing shall be based on
three coverages. Additional coverages will be paid as additional work.
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. 3.4.5 Gravel Filter Layer

a. The gravel filter material shall be placed and compacted in a single lift.

b. The finished surface shall receive a minimum of three coverages of a
smooth steel wheel vibratory roller with a minimum static weight of 5
tons.

3.4.6 Sand Filter Layer

a. The sand filter material shall be placed and compacted in a single lift.

b. The finished surface shall receive a minimum of three coverages of a
smooth steel wheel vibratory roller with a minimum static weight of 5
tons.

3.4.7 Trench Backfill

a. Trench backfill shall be placed along both sides of the pipe equally in
uniform layers. Care shall be taken to ensure the pipe is not displaced or
damaged and the voids under the haunches are filled.

Backfill material and compaction requirements shall be as follows:

Compacted backfill material around culverts or pipes to 12 inches above
pipe:

Max Loose % Max Dry
Pipe Material  Backfill Material  lifts (inches) Densit)g1

HDPE Drainage fill 6 well tamped
PVC,CMP Local material 6 85
Carbon steel as approved2

Trench backfill from 12 inches above pipe to finish grade:

Max Loose % Max. Dry

Pipe Material ~Backfill Material  lifts (inches) Density'
HDPE Drainage fill 12 well tamped
CMP Local material 12 90
. as approved3
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35

3.5.1

35.2

3.5.3

! Tn accordance with ASTM D 1557.

% No particle larger than 3 inches.

* No clay, frozen soil, brush, or any organic or deleterious materials.
Maximum particle size not exceeding 6 inches.

All surfaces shall be restored to their original condition that existed prior
to the trench excavation, including paved areas, where the surfaces shall be
constructed to match those of the existing pavement sections.

Lift Station Backfill

Backfill materials shall consist of approved local materials aﬁd shall be
free of expansive clay, frozen soil, brush, or any organic or deleterious
materials. Maximum particle size shall not exceed 6 inches.

Backfill materials shall not be placed on snow, ice, or frozen ground
surfaces. All surfaces to receive backfill shall be cleaned of all trash and
debris.

Backfill shall be placed in uniform loose lifts not to exceed 8 inches in
thickness and shall be compacted to not less than 85 percent of maximum
dry density as determined in accordance with ASTM D 1557.

Backfill adjacent to lift stations shall be placed and compacted equally
along both sides of the structure to prevent strain on or displacement of the
structure.

Finished surfaces shall conform to the lines and grades shown on the
drawings.

PLACING AND JOINTING OF CULVERTS AND DRAINAGE PIPING

"Prior to lowering pipe into the trench, the joints shall be thoroughly cleaned and
carefully checked. Pipe shall be laid true to line and grade according to the
requirements as specified herein.

Laying shall start from the lowest end. Perforated pipe shall be laid with
perforation down and centered about the flow line.

Pipe shall be installed in accordance with the manufacturer’s instructions. The
CMP shall be jointed with galvanized steel coupling bands with neoprene gaskets.
Corrugated HDPE pipes shall be jointed with corrugated HDPE split couplings in
accordance with manufacturer’s instructions.
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3.6

3.6.1

3.6.2

363

3.64

No vehicular traffic shall be permitted to travel across the HDPE pipes until a
minimum of 2 feet of cover is placed and compacted over the pipes in accordance
with Section 3.4.5.

CHANNELS AND DITCHES

Drainage channels and ditches shall be excavated true to the lines, grade, and
cross sections as shown in the design drawings. If excavation beyond the
specified grades is required in order to remove boulders or other obstructions, the
voids remaining shall be backfilled with suitable local material as approved by
Bechtel.

Backfill shall be placed in loose lifts of 6 inches with suitable excavated material
free of expansive clay, organic, or deleterious material and compacted to not less
than 90 percent of maximum dry density as determined in accordance with
ASTM D 1557.

Vertical tolerance for unlined channels and ditches shall be 0.1 foot above and
0.2 foot below the specified grade of the channels and ditches.

Concrete-Lined Channels and Ditches

a. The area to be concrete-lined shall be prepared by shaping, compacting,
and excavating of the channels or ditches including the cut-off walls. All
depressions and overexcavation shall be filled and compacted in
accordance with Section 3.6.2 or filled with lean concrete.

b. Concrete shall be placed directly on firm excavated surface to the line,
grade, and dimensions shown on the design drawings. The surface on
which concrete is to be placed shall be free of water. The vertical
tolerance shall be plus or minus 0.04 foot. '

c. Concrete shall be of such consistency that it can be placed on the slopes
without flowing. All control joints shall be completed as shown on the
design drawings. In the event it is not feasible to complete the entire
placing in one operation, the placement shall be terminated with a

construction joint.
d. As a minimum, the concrete surface shall be given a float finish and cured.
e. All concrete work shall be in accordance with applicable sections of

ACI 301, 304, 305 and 306.

f. Methods such as gunite may be used for placing the lining. The proposed
methods will be subject to approval of all details and be capable of
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3.6.5

3.6.6

3.7

3.7.1

3.7.2

3.8

39

3.9.1

demonstrating to the satisfaction of Bechtel that they will achieve the
thickness, flow line, finish, and durability as specified.

Settlement Monument

Concrete work shall be in accordance with Section 3.6.4.b and e. Welding shall
be in accordance with AWS D1.1.

Topsoil Thickness Indicators

Concrete work shall be in accordance with Section 3.6.4.b and e. Welding shall
be in accordance with AWS D1.1.

DRAINAGE AND WATER CONTROL

Contractor shall take measures as necessary to control soil erosion in the
construction areas during the life of the Contract. Such measures shall include
berms, dikes, dams, sediment basins, fiber mats, netting, gravel, mulches, grasses,
slope drains, and other erosion control devices or methods.

Off-site drainage shall be diverted from the site and areas of work by such means
as grading to drain away from the area of concern, and/or constructing temporary
berms or ditches. Water in excavations shall be controlled and removed.
Discharges from pumps shall be directed away from the area of the pond final
cover to locations as directed by Bechtel.

TOLERANCES

Tolerances shall be plus and minus 0.10 foot unless otherwise specified herein.

TESTING

Tests for specified compaction for trench backfill shall be conducted by an
authorized independent test laboratory at no extra cost to Owner/Bechtel in
accordance with the following;:

a. Maximum dry density and optimum moisture content shall be determined
in accordance with ASTM D 1557, Method D.

b. In-place density shall be determined in accordance with the test procedure
given in ASTM D 1556.

At the option of the Contractor, in-place density determined by
ASTM D 2922 meeting the following requirements may be used. The
nuclear densometer shall be calibrated by comparison with results from
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ASTM D 1556. Initially, three (3) check tests of density and moisture
shall be performed by the sand cone method. Thereafter, one (1) test in
ten (10) shall be verified with a sand cone test. At least one check shall be
performed each day for each material. Nuclear densometers shall not be
used under freezing conditions.

Tests for maximum dry density and optimum moisture content shall be
made for each type of material encountered or one test for each five sand
cone tests with a minimum of one test for every 5 work days.

Field in-place density and moisture tests shall be made, as required, to
verify that the specified compaction is achieved. A minimum of one test
for every 1,000 cubic yards of compacted fill or one test per shift shall be
made for each different type of material being placed or when materials or
material sources change.

Where compaction of fill material does not meet the specified compaction,
it shall be reworked until it complies with the specified in-place density.

3.10 DAILY QUALITY CONTROL LOG

a.

The Contractor shall maintain a Daily Quality Control (QC) log during all
phases of the earthwork and drainage piping installation. This log shall
document the daily progression of these installations from the delivery of
the materials to final acceptance. The log shall designate those
construction activities that influence the integrity of the earthwork and
drainage systems during installation. The log, at a minimum, shall include
entries and detailed documentation of the following:

e Weather: temperature, winds, and precipitation.

e Preparation activities, including removal of water, and over-
excavation, backfilling, and recompaction of subgrade.

¢ Elemental phosphorus encountered, if any, during excavation and
corrective action taken.

e Repairs and replacements of piping materials.

e Compaction operations including lift thicknesses, equipment used, and
number of coverages, and the type of compaction equipment.

e Results, locations, and elevations of in-place density testing, including
corrective action taken.
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3.11

3.12

Inspection and installation of drainage piping and culverts, including
the excavation and backfilling of pipe trenches.

Names of all personnel conducting work at the site.
Names, dates, and times for when the jobsite is visited by regulatory

personnel, Contractors or vendors, and the FMC Idaho, LLC
personnel.

Photographs of all phases of earthwork operations and piping
installation.

Limit and extent of excavation if required for removal of buried
piping.

Deviations from the Construction Quality Assurance Plan, drawings
and specifications.

b. Prior to performing the work, the Contractor shall submit the Daily QC log
format for approval by Bechtel.
INSPECTION

Bechtel will be present for the entire duration of the work. The Contractor shall
provide access and support, as needed, for inspection by Bechtel while work is in
progress as well as at the completion of each operation.

Inspection by Bechtel does not imply acceptance until all the requirements of this
specification are met.

CLEANUP

At the end of the work, all temporary working areas shall be restored to their
original conditions with all temporary construction materials removed and the site

cleaned.
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1 GENERAL

This specification describes the requirements for furnishing and placement of
topsoil and completing the seeding of a final cover over an existing pond at FMC
Idaho, LLC’s plant in Pocatello, Idaho. Seed will be placed by the drill seeding
method. Work will be performed in accordance with the Construction Quality
Assurance Plan, Construction Drawings and task-specific health and safety plan.

1.1  RELATED SPECIFICATIONS
The following specification contains requirements that rélate to this specification:
a. 15S-S-4 Earthwork and Grading
b. 15S-S-9 Temperature Monitoring Points (Wells)
1.2  DEFINITIONS
a. Owner: FMC Idaho, LLC.

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized
representatives, acting as agent for FMC Idaho, LLC.

c. Contractor: The party to whom the Contract for the work described herein
has been awarded and any of its authorized representatives.

1.3 SUBMITTALS

The Contractor shall submit the following documents for Bechtel's approval and
acceptance prior to mobilization:

a. Details of all supplied products (i.e., imported topsoil, fertilizer, seed, seed
miXx, supplemental organic matter, straw, including name of supplier).

b. Sample of all supplied materials including imported topsoil, if applicable.

c. Analytical data of the proposed topsoil from an agricultural soils
laboratory.

d. Certificates bearing the manufacturer’s guaranteed analysis and physical or

chemical make-up of the materials.
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14  STORAGE AND HANDLING

a. Topsoil shall be stored on site in area designated by Bechtel prior to
spreading.
b. Fertilizer and lime (if required) shall not be stored with any other

landscape materials.

c. On-Site storage of materials shall be only in areas designated or as
approved by Bechtel.
d. The seed containers and containers of all products to be used in this

operation shall be stored immediately in a dry, weather- and damp-proof
structure. Any seed or product, which has become wet, moldy, or is
otherwise damaged in transit or storage will not be acceptable.

1.5 PERSONNEL

Seeding shall be performed by personnel familiar with procedures required of
their trade and shall be supervised by a qualified foreman.

1.6 SEQUENCE OF WORK/SCHEDULE

Seeding shall not begin until Contractor receives approval to proceed from
Bechtel. Contractor shall be responsible for scheduling the work and obtaining
the necessary approvals. Seeding shall be performed only at either of the
following periods and the surfaces to be seeded shall be protected until vegetation
is established as specified in Subsection 3.1:

a. Late Fall: Prior to initial snow fall, when day time temperatures do not
rise above 40°F; this could cause seed germination prior to the onset of
winter.

b. Spring: When ground snow has melted and prior to the conclusion of

spring rains that are needed for germination.
1.7 QUALITY

All work shall be of the highest quality and shall be subject to the approval of
Bechtel. Any work that does not meet the requirements of this specification and
the approval of Bechtel shall be removed by the Contractor immediately and
replaced with work that is acceptable. Removal of defective work and
replacement will be at the expense of the Contractor.
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2.1

2.2

221

222

EQUIPMENT AND MATERIALS
EQUIPMENT

Conventional earth-moving and seeding equipment shall be used for the
construction of the topsoil layer over the final cover. All equipment shall be
decontaminated prior to arrival at the site, in good working condition, and suitable
for its intended use. '

Soil stabilization(pulverizing) equipment may be required to sufficiently break up
frozen or over-compacted topsoil to ensure proper mixing of soil additives and
performance of seeding operations.

MATERIALS
General

All materials shall be of standard, approved first-grade quality and shall be in
prime condition when installed and accepted. Any commercially processed or
packaged materials shall be delivered to the site in the original unopened
containers bearing the manufacturer’s guaranteed analysis and dealer’s label.

Topsoil
a. General Qualifications

Composition - Use only locally obtained fertile, friable, well-drained soil,
of uniform quality. The soil shall be free of stones over 1-inch diameter,
sticks, oils, chemicals, plaster, concrete and other materials deleterious for
the purposes of a planting medium. Some, or all, of the topsoil material
may be furnished by the Owner. It is the responsibility of the Contractor
to verify and ensure that all requirements of these specifications are
satisfied, including all testing and amendment additives and mixing as
specified herein.

b.  Testing

. Parasites - Test all soils that have been used for agricultural
purposes within the prior 12 months for parasitic nematodes. Soils
shall be acceptable if the parasitic nematode population is less than
200 per 50 cubic centimeters of soil. Do not attificially dry soil
prior to testing.

. Herbicide - Perform a radish/ryegrass growth trial as directed by
Bechtel if herbicide contamination is suspected.
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223 Seed

Areas to receive topsoil shall be as shown on the design drawings.

Topsoil: The Contractor shall perform tests and analysis as required to
ensure Owner or Contractor furnished topsoil meets the standards
specified under Section 2.2.2.a., including the following:

° Analysis - Obtain an agricultural suitability analysis of the
proposed topsoil for each soil source from a State of Idaho (or
equivalent) certified soils laboratory at Contractor’s cost. This
analysis is to include recommended amendments as required to
support the growth of the plants specified in the seed mix.

. Acceptance - Submit soils analysis and recommendations to
Bechtel for acceptance. Amend topsoil per accepted soils analysis
report.

o Samples - Bechtel reserves the right to take samples of the topsoil
delivered to the site for testing to verify conformance to the
specifications.

° Pea Gravel - Clean, durable natural stone or rock with 100%
passing the 3/8-inch sieve and 98% retained on the #10 sieve.

o Rejected Topsoil - Immediately remove rejected topsoil off the site
at Contractor’s expense.

Seed mixture shall be noxious-weed free, with the percent of purity and
germination rate as specified in 2.2.3.b. All seed shall be re-cleaned Grade
A “new crop” seed. The dealer may mix the seed provided a guaranteed
statement of composition of moisture and percentages of purity and
germination of each variety is attached to the sealed container. If the
germination rates of any of the dealer’s seeds are less than the rates
specified in Table 1, then the weight per acre of those seeds shall be
increased such that the specified rate of viable seed is provided.

Seed mix to be as specified in Table 1, supplied by S & S Seeds, 5690
Casitas Pass Road, Carpenteria, CA 94553-2205 (phone no. 805-684-
0436, FAX no. 805- 684-2798) or approved equal. The seed mix was
developed based on local climatic conditions in conjunction with past
experiences of vegetation at the site locality and predominately consists of
vegetation native to the area.
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c. Application rate of seed mix: 46.5 pounds per acre.

Table 1

Seed Lb/acre % of Mix Min. Pure/Germ
Indian Ricegrass 4 8.6 98/85
Rubber Rabbitbrush 4 8.6 10/65
Covar Sheeps Fescue 10 215 98/85
Great Basin Sagebrush 3 6.5 25/50
Sand Dropseed 2 43 90/75
Needle and Thread Grass 1 2.1 60/50
Lewis Blue Flax v 1 2.1 98/70
Desert Globemallow 0.5 1.1 98/50
Sulfur Buckwheat 0.5 1.1 25/25
California Poppy 0.5 1.1 98/80
Wheat Hybrid 20 43.0 90/80
Totals 46.5 100

2.2.4 Fertilizer

The type and quantity of fertilizer shall be determined from the specified
agricultural suitability analysis.

2.2.5 Supplemental Organic Matter

a.

Supplemental organic matter, if required by the agricultural suitability
analysis, shall consist of approved compost, peat, or equivalent.
Alternative mulches will be considered for approval by Bechtel.

Supplemental organic matter shall be certified to be free of noxious weeds.

Weight specifications of this material from suppliers and for all
applications shall refer only to air dry weight of the organic material. A
minimum of four representative samples of the proposed material shall be
collected and submitted to a qualified laboratory for determination of the
percentage of organic material. The application rate of the proposed
material shall be increased to reflect the average non-organic portion.

The need for and application rate of supplemental organic matter shall be
determined from the specified agricultural suitability analysis. For bidding
purposes only, the application rate shall be assumed to be 15 tons of
organic matter per acre.
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3.2.1

e. The proposed material shall be tested by a qualified laboratory to
determine the quantity of available Nitrogen and Phosphorus on a per-acre
basis. The amount of Nitrogen or Phosphorus in the fertilizer required by
subsection 2.2.4 shall be reduced by one pound per acre for each four
pounds per acre of available Nitrogen or Phosphorus, respectively, in the
proposed organic material. If the amount of available Nitrogen in the
proposed organic material is more than four times the rate required by
subsection 2.2.4, then that material shall be considered unacceptable.

Straw

a. The straw to be crimped to the finished surface shall be certified to be free
of noxious weeds.

b. Application rate: 2 tons per acre.

EXECUTION

GENERAL

Prior to any application of topsoil, Contractor shall obtain approval of Bechtel for
the completed underlying soil layer. Similarly, prior to any seeding, Contractor
shall ensure that all finish grading in the area to be seeded has been completed and
approved by Bechtel.

The area to be seeded is that shown on the drawings to receive topsoil and any
grass area disturbed during construction and as directed by Bechtel. All topsoil
and disturbed grass areas are to be protected by application of erosion control
materials.

TOPSOIL SPREADING
Spreading of Topsoil

a. Verification: Do not commence spreading of topsoil prior to acceptance
by Bechtel of underlying soil layer.

b. Topsoil Depth: Minimum depth of 42 inches after natural settlement and
light rolling. Topsoil is to be placed in 12-inch maximum loose lifts. Pea
gravel and any required supplemental organic material are to be
incorporated into the top 12 inches of topsoil. The pea gravel material
shall be added to the topsoil with a pug mill or other method as approved
by Bechtel. The amount of pea gravel shall be 15 + 3% by weight of the
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topsoil mix. If pug mill is chosen, the pug mill and mixing process shall
conform to the following requirements:

e Each material shall be measured by weighing. The weighing of each
material shall be a distinct operation.

e A metering device shall measure and control any added water.

e Material retention time within the pug mill box shall be sufficient to
assure a uniform mix.

c. Placement: Do not place topsoil under muddy conditions.

d. Topsoil Testing: Tests for the following specified in-place topsoil
properties shall be conducted by an authorized independent test laboratory
at no extra cost to Owner. Each test shall be conducted at a frequency of
one for every 5,000 cubic yards of topsoil placed but not less than one per
lift of material placed.

Soil Property Test
Capillary-Moisture relationship ASTM D 3152
Saturated Hydraulic Conductivity ASTM D 5084

Bechtel will evaluate the test results and determine the acceptability of the
topsoil based on the following:

Soil Property Acceptable Value
Saturated Hydraulic Conductivity <9.35x 10™ cm/s
per ASTM D 5084

Relative Hydraulic Conductivity Below curve plotted in Figure 1
vs. Degree of Saturation curve
based on Van Genuchten
Parameters derived from the
Capillary-Moisture relationship
- per ASTM D 3152

The topsoil layer shall be modified by the addition of suitable topsoil to a
thickness hydraulically equivalent to that of a topsoil layer meeting the
above requirements should the in-place topsoil not satisfy the above
requirements as directed by Bechtel. The cost for additional topsoil and
re-testing will be paid as extras.

FMC Idaho, LLC-POCATELLO

Pond 158 Closure Plan 9 May 2002
F:APnd 15S CP\Pnd 15S CP 2002\Appendices\Appen IN15SS8.m0.doc






. 3.2.2 Amending of Topsoil

Amending of imported topsoil shall be determined from the specified agricultural
suitability analysis. The following additives may or may not be required. The
application rates shown are to be used for the add and deduct unit price for
bidding purposes only and should not be included in the total bid price:

Application - Incorporate per acre

30 cubic yards Nitrogen - Treated Sawdust

100 pounds 30-30-0 (N-P-K) Commercial Fertilizer, slow release
1,000 pounds Dolomite Lime -

Spread amendments on the previously placed topsoil by approved methods and
thoroughly mix to a depth of three inches or as recommended by the agricultural
suitability analysis.

3.3  DRILL SEEDING

The seed shall be drilled to a depth of % to 1 inch uniformly at the rate specified
in Subsection 2.2.3.c.

. 34 STRAW CRIMPING

After drilling the seed, straw shall be uniformly placed at the rate specified in
Subsection 2.2.6.b and crimped into the topsoil using suitable equipment.

3.5 PROTECTION OF WORK

The seeded area shall be protected against trespassing and from damage at all
times. If areas are damaged, they shall be reseeded at the Contractor’s expense.
No work shall be executed in or over the seeded area without proper safeguards.
Protective barriers shall be removed at time of final acceptance.

3.6 INSPECTION

3.6.1 At the completion of work, the Contractor shall request a preliminary inspection
by Bechtel to determine the condition of the seeding.

A final inspection shall be requested 48 hours in advance after seed germination.
The Contractor and Bechtel will be present for the inspection. Seeded areas
considered ready for final inspection shall show a uniform smooth ground surface
without eroded ruts or gullies and evidence of uniform seed germination.
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. 3.6.2 Acceptance:

If the installation is found satisfactory, Bechtel will approve the work in writing.

If the installation is found unsatisfactory, Bechtel will submit a punch list of

| conditions to correct by and at the Contractor’s expense. The Contractor is

’ responsible for requesting additional inspections after the conditions of the punch
list have been corrected.

3.7 REPLACEMENT

\

‘ Seed shall be replaced in any area, including washout gullies and/or slopes, where

' growth has not initiated during the first rainy season, November through April,

following initial application. Washout gullies will require amended topsoil to fill

: washouts, and finish grading to this specification and Specification 15S-S-4 prior

’ to reseeding. These replacements shall be at no additional cost to Bechtel.

\

|

3.8 DAILY QUALITY CONTROL LOG
a. The Contractor shall maintain a Daily QC log during all phases of topsoil
i installation and seeding operation. This log shall document the daily
. progression of the work from the delivery of the topsoil and seeding
| materials to final acceptance. The log shall designate those construction
| activities that influence the development and growth of plants for the
vegetated cover during installation. The log, at a minimum, shall include
entries and detailed documentation of the following:
| e Weather: temperature, winds, and precipitation.
‘ e Preparation activities, including soil amendments.
‘ e Topsoil spreading.
‘ e Equipment used for seeding.
‘ e Repairs and replacements of topsoil and seeded areas.
| e Photographs of the topsoil and seeding installation.
e Names of all personnel conducting work at the site.
e Names, dates, and times for when the jobsite is visited by regulatory

. personnel, subcontractors or vendors, and the FMC Idaho, LLC
personnel.
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. e Deviations from the Construction Quality Assurance Plan, drawings
and specifications.

b. Prior to performing the work, the Contractor shall submit the Daily QC log
format for approval by Bechtel.

39 CLEANUP
All areas of work shall be kept clean, neat, and orderly at all times.
At the end of the work, all temporary working areas shall be restored to their

original conditions with all temporary construction materials removed and the site
cleaned.
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ATTACHMENT B

Non-Compliance Notice

Pond 15S October 2011
West Gas Extraction Piping Maintenance Plan





Non-Compliance
Notice

Date

To
Time a.m.Jfp.m.
Inspector

Project Time Project No.

Subcontractor Contractor No.

You are hereby notified that tests inspection indicates that the

does not conform to the contract requirements. The specification section violated is

Under the provisions of the contract specifications, the requirements are

Non complying work may be required to be removed and replaced at no cost to the Owner.

It shall be your responsibility to determine the corrective action necessary, and to determine whether you
wish to discontinue operations until additional investigations by the Owner or Engineer conform or refute
the initial findings.

Resident Project Representative

Noncompliance notice was received by Contractor on

Date
Distribution: 1. Contractor By
2. Project Manager
3. Field Office Title
4. File
5. Owner

CM 310 (Revised 9/16/02)





Project

Job No.
Owner
Contractor
To:
Subject: Reference: DR No. SP No.

You are hereby placed on notice that the work, as described below is not in conformance with the contract documents

Please note that this is an advisory notice. Continuation of the deficient work is at the contractors option. Corrections
shall be done by the contractor at no additional cost to the owner.

Signed

Construction Manager

Reply

Contractor Representative

Signed Date

CM 314 (Revised 9/16/02)
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1.0 INTRODUCTION

Gas extraction and treatment has been ongoing from the Pond 15S since April 2010.
During October 2011, FMC Corporation (FMC) began preparations to increase the source
gas flow to the four (4) GES units at each of the east and west gas extraction standpipes,
necessitated by continued decrease in phosphine concentrations and the goal of
optimizing utilization of the GES units. During these preparations, a flow restriction was
identified in extraction from the west perimeter standpipe and the 2” PVC piping leading
to that standpipe was inspected with a camera and a blockage was identified
approximately 39 ft from the standpipe in the piping leading toward the pond. The
blockage could not be cleared by vacuuming so it was decided that the section of piping
should be accessed directly by excavating to the piping and removing and replacing the
section with identified blockage. FMC prepared the Pond 15S West Gas Extraction
Piping Maintenance Work Plan dated October 27, 2011 that describes the relevant
specifications, procedures and construction quality assurance requirements for the
maintenance and repair of the west gas extraction piping at Pond 15S and was submitted
to the U.S. Environmental Protection Agency (EPA). EPA’s only comment on the work
plan (November 2, 2011 email) requested at least one field compaction (soil density) test
be conducted to confirm the soil compaction specification was achieved for the backfill.

The October 27, 2011 work plan described procedures to excavate the segment of piping
with identified blockage, replace it with an appropriate section of new pipe, and then
backfill and compact the soil cover components of the cap. The project was expected to
be completed in one to two construction days.

The work plan also included a Construction Quality Assurance (CQA) plan which
requires a Construction Completion Report (Report) as described in section 4.0 of the
Work Plan.

KASE-Warbonnet, Inc. (KW) performed the construction work associated with the Pond
15S West Extraction Piping Maintenance Project. MWH Americas, Inc. (MWH)
provided the Project Work Plan. A&E Engineering, Inc. (A&E) provided construction
management and quality assurance services to implement the CQA plan. A pre-
construction meeting was held at the FMC Idaho LLC offices in Pocatello, Idaho on
November 2, 2011, which was attended by representatives from A&E, MWH, and KW.

Construction activities for the 15S West Extraction Piping Maintenance Project
commenced on November 2, 2011 and were officially completed on November 16, 2011
with the seeding activities. The key construction activities included:

Locate existing utilities in the construction areas;

Excavate and expose the 2” (polyvinyl chloride) PVC pipe;
Remove the damaged 2” PVC pipe;

Backfill and compact the excavation;

Test compaction, and check the finish grade; and

Seed disturbed areas as required.
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Section 2.0 summarizes changes from those shown on the design drawings and
specifications made to accommodate actual field conditions. The construction activities
are described in more detail in Section 3.0. The summary of CQA surveillance is
provided in Section 4.0, and a final project certification is included in Section 5.0.

Appendix A includes the inspection reports by the contractor and the CQA officer.
Appendix B includes project construction photographs. Appendix C includes project as-
built drawings. Appendix D includes laboratory results for the removed material.

2.0 SUMMARY OF DESIGN CHANGES MADE DURING CONSTRUCTION

This section summarizes the changes made to the details of the Pond 15S West Gas
Extraction Piping Maintenance Project (as presented in the work plan) to accommodate
field conditions. The changes were:

e The excavation area was larger than anticipated to explore additional damaged
pipe.

e The damaged 2” PVC pipe within the extent of the excavation was removed as
discussed with EPA on November 2, 2011 and described in FMC’s November 3,
2011 email. Following discussions with and approval by EPA on November 3, the
excavation was backfilled without repair / replacement of the damaged pipe.

e Alternate Trench Backfill Specification was developed to includes the use of a
mechanical hand-compactor (jumping jack) to compact the soil.

e Added erosion mat on sloped area prior to seeding.

3.0 CONSTRUCTION ACTIVITIES

Project Construction Activities included the following:

e Completion of Excavation Permit and other permit requirements;

e Conduct pre-construction safety meeting;

e Remove upper 12-inch soil/pea gravel layer from above the excavation area and
stock pile separately;

e Remove the next 30 inches of topsoil layer and stockpile separately;

Excavate to the top of and expose the 2-inch PCV gas extraction piping,

stockpiling the excavated material in a separate stockpile;

Remove existing damaged 2-inch PVC piping;

Backfill and compact per Specification;

Test and verify compaction;

Replace and grade excavation with same material per design specification; and

Seed disturbed construction areas as necessary.

The project started on November 2, 2011.The area was excavated to the location of the
blockage in the PVC pipe. Damage to the PVC pipe was encountered and observed to
continue in the pipe as it led back towards the pond anchor trench. The damage included
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a split along the side of the pipe and the curling inward into the pipe of the separated
PVC pipe and a small section where the PVC pipe had broken.

At that point the pipe location was staked and the excavation continued toward the anchor
trench exposing approximately three additional feet. When exposed, the condition of
the pipe deteriorated progressively toward the cap anchor trench. A section of

discolored pipe was first observed, followed by an additional section of darkened PVC
pipe and further damage was found. Hand digging further towards the anchor trench
revealed a 90 degree elbow, which was loose in the soil. Additional hand digging could
not locate the vertical line to which the elbow had been attached. This location was
surveyed using GPS for coordinates and elevation. Further excavation was ceased as this
point, approximately 3 feet outside of the high-density polyethylene (HDPE) cap anchor
trench and approximately 5 feet from the T joint to the perforated PVVC perimeter pipe
under the cap.

Per E-mail from FMC to Greg Weigel and Carla Fisher USEPA Region 10 on
11/03/2011, FMC recommended that additional excavation closer to the cap anchor
trench was not advisable at this juncture, e.g., without preparation, proper planning,
development of procedures and/or having any necessary materials on hand. FMC
proposed and EPA approved on 11/3 a plan to remove the damaged and undamaged PVC
pipe within the excavation, proceed with backfill and compaction of the excavation, and
make arrangements for field density testing of the compacted backfill. FMC also
proposed removal of the undamaged PVC pipe downstream of the initial point of
blockage and the standpipe.

No personnel IH PH3 monitor alarms occurred during excavation and removal of piping
on November 2. On November 2, a Draeger monitor was held directly against the open
pipe encountered when the first section of damaged pipe was removed and a maximum
reading of 0.3 ppm PH3 was registered.

A sample of the black, moist, crumbly sand like solids observed in portions of the
damaged pipe was composited and sent for analysis. Soils/surrounding fill which was
visually contaminated with the black solids around sections of damaged pipe were stored
in a 30-gallon drum. The total length of damaged piping removed was about 6 feet and
was stored in the same 30-gallon drum. Laboratory results for TCLP metals and pH were
received on December 02, 2011 and the waste was determined to be non-hazardous as per
40 CFR § 262.11. As requested by EPA, subsequently (on December 22, 2011) a second
sample of the waste was collected from the drum on December 6, 2011 which was
submitted for analysis by EPA method 8270 (SVOCs). All waste determination records
were documented as part of the Operating Record. The two relevant lab reports are
included in Appendix D.

With verbal approval from EPA, backfill and compaction started on 11/3. As reported to
EPA on 11/3, during inspection of the backfill and compaction work in the excavation for
the Pond 15S west gas extraction piping maintenance work, a personnel IH monitor
alarmed at 1.0 ppm PH3 while standing in the excavation. The monitor alarm triggering
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immediate response under the RCRA Pond Work Rules (relocate to an area where PH3 is
monitored at levels below 0.3 ppm) and the Air Monitoring Plan (conduct contingent
monitoring at the 9 northern fence line stations). All of the northern fenceline readings
were 0.00 ppm PH3. An investigation of the source of the IH alarm identified the open
south face of the Pond 15S west excavation. Maintenance workers were able to approach
the excavation from upwind and place a bucket full of soil over that open face, after
which personnel did not encounter any additional IH monitor alarms at the Pond 15S
west excavation or anywhere within the RCRA Pond area. The final backfill was placed
in 6 inches loose layers and compacted using a mechanical hand-compactor with a
minimum of three passes per layer. The backfill compaction was tested per the
specification and backfill of the excavation was completed on 11/4. The compaction
testing report is included in Appendix A.

The sloped areas received an erosion mat and then all of the repaired or disturbed areas
were Seeded with the approved seed mix was completed on 11/16 as specified in the
work plan. Erosion mat placement and seeding was completed pursuant to the RCRA
Pond Post Closure plan monitoring and maintenance programs.

4.0 SUMMARY OF CQA SURVEILLANCE

A&E provided CQA oversight during the construction and inspection of the Pond 15S
West Gas Extraction Piping -Maintenance Project. Key activities performed by the CQA
officer and designated A&E personnel included:

Excavation Permit and all other permit requirements.

Attend pre-construction safety meeting.

Verified that materials were properly stored.

Monitored and inspected construction activities, particularly during critical activities

such as excavation of existing piping, checking grade during excavation, testing of

compaction, final grading, and inspecting final seeding in disturbed areas. The

construction inspection and testing activities are documented in Appendix A.

e Maintained a photographic record of the construction activities. Key photos are
included in Appendix B.

e Survey and record excavation site. Location map is included in Appendix C.

e Maintained project files.
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5.0 PROJECT CERTIFICATION

I certify that this report accurately represents the activities and findings of the CQA
program for the Pond 15S West Gas Extraction Piping Maintenance Project.

A&E Engineering, Inc.

Al Lam, PE
CQA Officer

On behalf of FMC Idaho LLC and as the FMC Project Technical Manager, | certify that
the Pond 15S West Gas Extraction Piping Maintenance Project was constructed in
accordance with the approved work plan design and specifications (unless otherwise
noted in this Report).

FMC Idaho LLC

Barbara Ritchie Date
FMC Director
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Appendix A

Construction, Monitoring, and QA/QC Inspection Reports





Appendix A.1

Alternate Trench Backfill Specification
And

Compaction Test Results





Alternate Trench Backfill Specification

Method Placement Specification for PVC Pipe Trench Backfill

1. PVC piping shall be bedded in sand from 3 inches below the pipe invert to
4 inches above the top of the pipe.

2. Backfill above the sand bedding shall be clean native silt solil, free from
rocks, frozen soll, brush, or any organic or deleterious materials.
Maximum particle size shall be 1 inch.

3. Silt soils used for backfill shall be thoroughly moisturized prior to
placement. Soils shall be placed in layers not exceeding 6 inches loose
thickness, and shall be compacted using the following method placement:

¢ A mechanical hand-compactor such as a vibratory plate or a
“lumping jack” shall be used to compact the soil.

e Three full passes of the compaction equipment over the area to be
compacted shall be required (up and back equals one full pass).

4. All surfaces shall be restored to the original condition that existed prior to
the trench excavation.
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TO: A&E Engineering s T R aT a
Attn: Alfred Lam P.E. A PROEESSIONAL SERVICES CORPORATION
845 W. Center, Suite E
P.O. Box 1327
Pocatello, Idaho

T whzgriby from the Sround Up

Date:  November 8, 2011 | File: AEENGR - P11063A
RE: Pond #15 S. Collection Repairs — Laboratory Reports and In-Place Density Tests

WE ARE SENDING YOU:

 — — P " - 2 = .
Test Resuits x | Copy of Report
Samples Copy of Letter

COPIES DATE DESCRIPTION
1 each 11/4/111 In-Place Density Test — DFR #33214

ED AS CHECKED BELOW:

For Review and Comment For Your Use
As Requested For Approval
REMARKS:
cc:

Signed: y
Distribution List:

lam@ae-eng.com

*If enclosures are not as listed, please notify us at once.

IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com 2815 Garrett Way - Ste. € Pocatello, ldaho 83





STRaTa

Enteyonity rom tam: Sprcmnid vy

(208) 237-3400

Project Name: Pond #15 S Collection Repairs

DFRNo.: 33214
Page: 1of1

IN-PLACE DENSITY TESTS

Date/Day: 11/4/2011 Friday

Project Address: Pocatello, Idaho Client No.: AEENGR
Permit Number: Project No.: P11063A
Test Method: (N) Nuclear Densometer X ASTM D6938 X AASHTO T310
(S) Sand Cone ASTM D1556/D2216 AASHTO T191
Gauge Make/Model: Troxler 3430 Serial No.: 23504
Std Count - Density N;: 2233 Moist N, 642 Calibration Date: ~ 11/27/10
Test Location Selected By: Strata Rep.: M. Hitchcock Your Personnel:
Contractor: Other:
Proctor Information
Proctor Maximum  Optimum
No.  Lab No. Density, pci _ ioisiure Soil Dy Proctor Test Method
1 PL110365 115.0 13.6 __ [Native Silt ASTM D698
2 ASTM D1557 X
3 AASHTO T99
4 AASHTO T180
CP=Coarse Particle Correction
TEST RESULTS
. Field Field Dry Maximum
Field No. Location Elevation | Wet Density Moisture Te§t Depth, Moisture, | Density, | Proctor No. Density
Remarks pef inches *
Remarks % pef Obtained
West Stem Pipe; East Side
117472011 2EG | 1014 57 8 60 97 1 83%
1
West Stem Pipe; West Side
117472011 286 | 1015 60 8 63 %5 1 83%
2
Retest #1
a0 286 | 1140 106 8 102 1034 1 90%
3
Retest #2
117472011 286 | 1077 100 8 102 977 1 85%
4
Elevations: FB = Finished Base SB = Subbase SG = Subgrade FTG = Footing Grade

EG = Existing Grade AC = Asphalt Concrete

Locations are

B preceding elevation designates below (i.e. 4BSG)

Remarks:

[y

IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com

Revised 8/2011

Reviewed By x_/z_.—\
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A & E QA/QC report





DAILY INSPECTION REPORT

REPORT NUMBER: 001 DATE:11/2/2011 | DAY: Wednesday
PROJECT NUMBER: 2011- | PROJECT NAME: Pond 15S west extraction piping
026 maintenance project

WEATHER: Sunny, 40, Calm

1 Work Performed:
Excavate to expose the 2” PVC pipe. Continue to chase damaged portion till about 3’ from
anchor trench.

2 Description of inspections made this date (note any checklists worked on or tests overseen):
Visual Inspection — Pipe was badly damaged due to thermal reaction.

3 Deviations noted (reference specification/drawings):
Cannot find pipe with enough integrity for repair.

4 Deviation Reports prepared this date:
None

5 Corrective Action taken (note where no action taken):
Remove and store damaged pipe and surrounding soil. Inform FMC and EPA for path
forward.

6 Status of previously uncorrected deviations:
None

7 Unusual occurrences, stoppages, or delays:
None

8 Work completed this date and released as acceptable:
None

REMARKS: PH3 concentration was checked periodically and no detection.

PREPARED BY: Al Lam






DAILY INSPECTION REPORT

REPORT NUMBER: 002 DATE:11/3/2011 | DAY: Thursday
PROJECT NUMBER: 2011- | PROJECT NAME: Pond 15S west extraction piping
026 maintenance project

WEATHER: Overcast, 50, mild wind

1 Work Performed:
Start backfill and compaction. Arrange for compaction testing.

2 Description of inspections made this date (note any checklists worked on or tests overseen):
Visual Inspection — inspection during placement of initial lifts of backfill.

3 Deviations noted (reference specification/drawings):
Found PH3 above 0.3 ppm in the excavation pit while compacting with jJumping jack.

4 Deviation Reports prepared this date:
None

5 Corrective Action taken (note where no action taken):
Discontinue work, relocate operator, and initiate fence line monitoring. Fill the excavation pit
with a load of soil from upwind location with front end loader.

6 Status of previously uncorrected deviations:
None

7 Unusual occurrences, stoppages, or delays:
None

8 Work completed this date and released as acceptable:
None

REMARKS: PH3 concentration was checked after a load of soil was put inside the excavation pit
and no PH3 detection.

PREPARED BY: Al Lam






DAILY INSPECTION REPORT

REPORT NUMBER: 003 DATE:11/04/2011 | DAY: Friday
PROJECT NUMBER: 2011- | PROJECT NAME: Pond 15S west extraction piping
026 maintenance project

WEATHER: Cloudy, 50, windy

1 Work Performed:
Compact and backfill to grade, perform compaction test.

2 Description of inspections made this date (note any checklists worked on or tests overseen):
Visual Inspection — Compaction from the last day did not pass compaction test. Loosen soil,
add moisture to soil and re-compact. Re-compacted soil passed compaction test the second time..

3 Deviations noted (reference specification/drawings):
None

4 Deviation Reports prepared this date:
None

5 Corrective Action taken (note where no action taken):
None

6 Status of previously uncorrected deviations:
None

7 Unusual occurrences, stoppages, or delays:
None

8 Work completed this date and released as acceptable:
None

REMARKS: PH3 concentration was checked periodically and no detection.
Moisture (water) was applied for dust control and proper compaction.

PREPARED BY: Al Lam






DAILY INSPECTION REPORT

REPORT NUMBER: 004 DATE:11/16/2011 | DAY: Wednesday
PROJECT NUMBER: 2011- | PROJECT NAME: Pond 15S west extraction piping
026 maintenance project

WEATHER: Sunny, 40, Calm

1 Work Performed:
Completed seeding, and cover with straw

2 Description of inspections made this date (note any checklists worked on or tests overseen):
Visual Inspection — seeding coverage in all area is acceptable. Check finish grade.

3 Deviations noted (reference specification/drawings):
There is a difference of approximately 0.2” in elevation from the original grade. This is due to
pond settlement after closure. The repair matched the current settled grade.

4 Deviation Reports prepared this date:
None

5 Corrective Action taken (note where no action taken):
None

6 Status of previously uncorrected deviations:
None

7 Unusual occurrences, stoppages, or delays:
None

8 Work completed this date and released as acceptable:
None

REMARKS: PH3 concentration was checked periodically and no detection.

PREPARED BY: Al Lam






DAILY INSPECTION REPORT

REPORT NUMBER: 005

DATE:11/18/2011 | DAY: Friday

PROJECT NUMBER: 2011-
026

PROJECT NAME: Pond 15S west extraction piping
maintenance project

WEATHER: Sunny, 40, Calm

1 Work Performed:
Final project inspection with A & E, K-W, and FMC

2 Description of inspections made this date (note any checklists worked on or tests overseen):
Visual Inspection — Final walk through with FMC.

3 Deviations noted (reference specification/drawings):
None

4 Deviation Reports prepared this date:
None

5 Corrective Action taken (note where no action taken):
None

6 Status of previously uncorrected deviations:
None

7 Unusual occurrences, stoppages, or delays:
None

8 Work completed this date and released as acceptable:
None

REMARKS: PH3 concentration was checked periodically and no detection.

PREPARED BY: Al Lam






Appendix B

Project Construction pictures
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Pond 15S West Gas Extraction Piping — Excavation Photos

Initialinspection
blockage

Further intowards anchor trench

2" Pipe going towardtee. Mostly filled with black, moist,
crumbly, sand-like solids





Pond 155 West Gas Extraction Piping — Excavation Photos
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Pond 155 West Gas Extraction Piping — Excavation Photos
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Appendix C

As-built Drawing
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Laboratory Results





IAS EnviroChem
3314 Pole Line Rd. - Pocatello, ID 83201
Phone: (208) 237-3300 .« Fax: (208) 237-3336

email: iasec3308@iasenvirochem.com « www.iasenvirochem.com

Kase Warbonnet Inc.

Mark R. Smith Date Submitted: 11/03/2011
1477 Thunderbolt Dste Reported: 12/02/2011
Pocatello, ID 83204 Certificate of Analysis
Sample Description:  155-West-PPS
Lab Tracking #: 1111018-01
Sampling Date/Time: 11/02/11 15:40
Analyte Result  Units Method Analyzed Analyst
pH 2.1 pH Units 150.1 11/03/2011 MPH
TCLP Arsenic <0.05 mg/L 1311/6020A 11/08/2011 RP
TCLP Barium 0.41 mg/l 1311/6020A 1 1/08/2011 RP
TCLP Cadmium <0.05 mg/L 1311/6020A 11/08/2011 RP
TCLP Chromium 0.11 mg/L 131 1/6020A 11/08/2011 RP
TCLP Lead < 0.05 mg/l 1311/6020A 11/08/2011 RP
TCLP Mercury <0.01 mg/L. 1311/6020A 11/08/2011 RP
TCLP Selenium <0.05 mg/l 1311/6020A 11/08/2011 RP
TCLP Silver <0.05 mgl 131 1/6020A 11/08/2011 RP

Al e

NI = Not Detected G. Ryan Pattie
All soluds are reported on a dry weight basis unless otherwise noted 1 aboratory Director
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IAS EnviroChem
3314 Pole Line Rd. « Pocatello, ID 83201
Phone: (208) 237-3300 . Fax: (208) 237-3336

email: insec3308@iasenvirochem.com » www.iasenvirochem.com

Kase Warbonnet Inc.

Mark R. Smith Date Submitted: 11/03/2011
1477 Thunderbolt Dsate Reported: 12/02/2011
Fomitelle, [08000e Certificate of Analysis

Sample Description: [55-West-PPS
Lab Tracking #: 1111018-01
Sampling Date/Time: 11/02/11 15:40

Analyte Result  Units Method Analyzed Analyst
% Moisture 23.0 % Grav 11/03/2011 MPH
i Phosphorus as P203 26.00 %o Ciravimetric 11/07/2011 GRP

A (e

NI = Not Detected . G. Ryan Pattie

All solids are reported on a dry weight basis unless otherwise noted
p‘ - Laboratory Director
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IAS EnviroChem
3314 Pole Line Rd. « Pocatello, ID 83201
Phone: (208) 237-3300 . Fax: (208) 237-3336

email: insec3308@iaservirochem.com +» www.iasenvirochem.com

Kase Warbonnet Inc.
Mark R. Smith

1477 Thunderbolt
Pocatello, ID 83204

Date Submitted: 11/03/2011
Date Feported: 12/02/2011

Certificate of Analysis

Sample Description:  155-West-PPS
Lab Tracking #: 11018-02
Sampling Date/Time: 11/02/11 15:40

Compound Result Units PQL  Analysis Date  Analys!  Method  Qualifier
TCLP 1,4-Dichlorobenzene ND ppm 0.10 11/30/2011 SUB EPA 8270C
TCLP 2,4,5-Trichlorophenol ND ppm 0.10 11/30/2011 sUB EPA 8270C
TCLP 2,4,6-Trichlorophenol ND ppm 0.10 11/30:2011 SUB EPA 8270C
TCLP 2,4-Dinitrotoluene ND ppm 0.10 11732072011 sUB EPA 8270C
TCLP Cresol (total) ND ppm 0.10 11/30/2011 SUB EPA §270C
TCLP Hexachlorobenzene ND ppm 0.10 11730:2011 SUB EPA 8270C
TCLP Hexachlorobutadiene ND ppm 0.10 117302011 SUB EPA 8270C
TCLP Hexachloroethane ND ppm 0.10 11/30/2011 SUB EPA 8270C
TCLP Nitrobenzene ND ppm 0.10 11/30/2011 SUB EPA 8270C
TCLP Pentachlorophenol ND ppm 0.10 11/30/2011 SUB EPA 8270C
TCLP Pyridine ND ppm 0.10 11/30/2011 SUB EPA 8270C

ND = Not Detected SUB - AT 125
PQL = Practical Quantitation Limit

Afi}@c:_ﬁ
G. Ryan Pattie
Laboratory Director
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IAS EnviroChem
3314 Pole Line Rd. « Pocatello, ID 83201
Phone: (208) 237-3300 . Fax: (208) 237-3336

email: iasec3308@iasenvirochem.com « www.iasenvirochem.com

Kase Warbonnet Inc.
Mark R. Smith

1477 Thunderbolt
Pocatello, ID 83204

Date Submitted: 12/06/2011
Date Reported: 12/22/2011

Certificate of Analysis

Sample Deseription:  155-West-PP-12.5.11
Lab Tracking #: 1112023-01
Sampling Date/Time: 12/05/11 0:00

Compound Result Units PQL  Analysis Date  Analys!  Method  Qualifier
1.2,4-Trichlorobenzene ND mgkg 0.25 1272172011 SUB EPA 8270C
1.2-Dichlorcbenzene ND mg'kg 0.25 1272172011 SUB EPA 8270C
1.2-Diphenyl Hydrazine ND mg'kg 0.25 127212011 SUB EPA 8270C
1.3-Dichlorcbenzene ND mgkg 0.25 12/21/2011 SUB EPA 8270C
1,4-Dichlorcbenzene ND mgkg 0.25 1272172011 SUB EPA 8270C
1-MethyInaphthalene 0.92 mg/kg 0.25 1272172011 SUB EPA 8270C
2,3 ,4.6-Tetrachlorophenol ND mg'kg 0.25 122172011 SUB EPA 8270C
2,35 6-Tetrachlorophenol ND mgkg 0.25 12/21/2011 SUB EPA 8270C
2.4,5-Trichlorophenol ND mgkg 0.25 12/21/2011 SUB EPA 8270C
2,4,6-Trichlorophenol ND mg'kg 0.25 1272172011 SUB EPA 8270C
2,4-Dichloraphenol ND mgkg 0.25 12/21/2011 SUB EPA 8270C
2,4-Dimethylphenol ND mg/kg 0.25 122172011 SUB EPA 8270C
2,4-Dinitrophenol ND mgkg 0.25 1272172011 SUB EPA 8270C
2,4-Dinitrotoluene ND mg'kg 0.25 1272172011 SUB EPA 8270C
2.6-Dinitrotofuene ND mekg 0.25 127212011 SUB EPA 8270C
2-Chloronaphthalene ND mg/kg 0.25 1272172011 SUB EPA 8270C
2-Chlorophenol ND mgkg 0.25 122172011 SUB EPA 8270C
2-Methylnaghthalene 1.14 mgkg 0.25 122172011 SUB EPA 8270C
2-Methylphenol ND mgkg 0.25 12/21/2011 suUB EPA 8270C
2-Nitroaniline ND mg'kg 0.25 1272172011 SUB EPA 8270C
2-Nitrophenol ND mgkg 0.25 12/21/2011 suUB EPA 8270C
3,3 -Dichlorobenzidine ND mgkg 0.25 12/21/2011 SUB EPA 8270C
3+4-Methylphenol ND me/kg 0.25 1272172011 suUB EPA 8270C
3-Nitroaniline ND mg'kg 0.25 1272172011 SUB EPA 827
4.6-Dinitro-2-methylphenol ND mg/kg 0.25 1272172011 sUB EPA 8270C
4-Bromophenyl-phenylether ND mg/kg 0.25 12/21/2011 SUB EPA 8270C
4-Chloro-3-methylphenol ND mgkg 0.25 1272172011 SUB EPA 8270C
4-Chloroaniline ND mg/kg 0.25 12/21/2011 SUB EPA 8270C
4-Chlorophenyl-phenylether ND mgkg 025 12212011 SUB  EPA 8270C
4-Nitroanilire ND mg/kg 025 1272172011 suB EPA 8270C
4-Nitrophenol ND mg/kg 0.25 1272172011 suUB EPA 8270C
Acenaphthene ND mg/kg 0.25 127212011 SUB EPA 8270C
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IAS EnviroChem
3314 Pole Line Rd. « Pocatello, ID 83201
Phone: (208) 237-3300 . Fax: (208) 237-3336

email: insec3308@iasenvirochem.com » www.iasenvirochem.com

Kase Warbonnet Inc.
Mark R. Smith

1477 Thunderbolt
Pocatello, 1D 83204

Date Submitted: 12/06/2011
Date Reported: 12/22/2011

Certificate of Analysis

Sample Description:  155-West-PP-12.5.11
Lab Tracking #: 1112023-01
Sampling Date/Time: 12/05/11 0:00

Compound Result  Units PQL  Analysis Date  Analyst  Method — Qualifier
Acenaphthylene ND mg'kg 0.25 2011 SUB EPA 8270C
Aniline ND mg'kg 0.25 2011 sSUB EPA 8270C
Anthracene ND mg'kg 0.25 2011 suB EPA 8270C
Benzidine ND mg'kg 0.25 2011 SUB EPA 8270C
Benzo{ghi)perylene 0.32 mg/kg 025 2011 SUB EPA 8270C
Benzo|a]anthracene 0.31 mg/kg 025 2011 SUB EPA 8270C
Benzo[a]pyrene ND mg/kg 025 2172011 SUB EPA 8270C
Benzo[b]fluoranthene ND mgkg 0.25 2172011 SUB EPA 8270C
Benzo[k]flueranthene ND mg'kg 025 2011 SUB EPA 8270C
Benzyl alcohol ND mg'kg 0.25 2011 SUB EPA 8270C
Bis(2-chloroethoxy )methane ND mg'kg 0.25 12/21/2011 SUB EPA 8270C
Bis(2-chloroethyl)ether ND mg/kg 0.25 1272172011 SUB EPA 8270C
Bis(2-chloroisopropyl jether ND 0.25 12/21/2011 SUB EPA 8270C
Bis(2-ethylhexyl)phthalate 0.34 mg/kg 0.25 1272172011 SUB EPA 8270C
Butylbenzylphthalate ND mg/kg 0.25 1272172011 sUB EPA 8270C
Carbazole ND mg'kg 0.25 122172011 suUB EPA 8270C
Chrysene 1.10 mg'kg 025 1272172011 SUB EPA 8270C
Dibenz[a,h]enthracene ND mg/kg 0.25 122172011 sUB EPA 8270C
Dibenzofuran ND mg/kg 0.25 1272172011 SUB EPA 8270C
Diethylphthzlate ND mg/kg 0.25 122172011 SUB EPA 8270C
Dimethylphthalate ND mg/kg 0.25 1272172011 SUB EPA 8270C
Di-n-butylpkthalate ND mg/kg 0.25 122172011 SUB EPA 8270C
Di-n-octylphthalate ND mg/kg 0.25 122172011 SUB EPA 8270C
Fluoranthene ND mg/kg 025 122172011 SUB EPA 8270C
Fluorene 0.83 mg'kg 025 1272172011 SUB EPA 8270C
Hexachlorobenzene ND mgkg 025 12721/2011 SUB EPA 8270C
Hexachlorobutadiene ND mg/kg 0.25 1272172011 SUB EPA 8270C
Hexachlorocyclopentadiene ND mgkg 0.25 1272172011 SUB EPA 8270C
Hexachloroethane ND mg'kg 0.25 1272172011 sSUB EPA 8270C
Indeno1,2,3-cdpyrene ND mg/kg 0.25 12212011 SUB  EPA 8270C
Isophorone ND mg'kg 0.25 122172011 SUB EPA 8270C
Naphthalene 1.88 mg/kg 0.25 121212011 SUB EPA 8270C
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IAS EnviroChem
3314 Pole Line Rd. « Pocatello, ID 83201
Phone: (208) 237-3300 . Fax: (208) 237-3336

email: iasec3308@iasenvirochem.com « www.iasenvirechem.com

Kase Warbonnet Inc.
Mark R. Smith

1477 Thunderbolt
Pocatello, ID 83204

Date Submitted: 12/06/2011
Date Reported: 12/22/2011

Certificate of Analysis

Sample Description:  155-West-PP-1
Lab Tracking #: 1112023-01
Sampling Date/Time: 12/05/11 0:00

Compound Result  Units PQL  Analysis Date  Analyst  Method  Qualifier
Nitrobenzens ND mg'kg 0.25 2011 SUB EPA 8270C
Nitrosodimethylamine ND mgkg 0.25 1272172011 SUB EPA 8270C
N-Nitroso-di-n-propylamine ND 0.25 127212011 sUB EPA 8270C
N-Nitrosodiphenylamine ND 0.25 12212011 sUB EPA 8270C
Pentachlorophenol ND 025 122172011 suUB EPA 8270C
Phenanthrens 22 0.25 1272172011 SUB EPA 8270C
Phenol ND 0.25 1272172011 SUB EPA 8270C
Pyrene 0.29 0.25 12/21/2011 sUB EPA 8270C
Pyridine ND mg/kg 0.25 127212011 SUB EPA 8270C
% Moisture il % 1272272011 sUB Grav
Surrogate Summary

Surrogate Standard Method Percent Recovery Control Limits

2.4,6-Tribromophenol EPA 8270C 109 % 19-122

2-Fluorobiphenyl EPA 8270C 95.2% 30-115

2-Fluorophenal EPA B2T0C 829 % 25-121

Nitrobenzene-d5 EPA 8270C 824% 17-112

Phenol=d5 EPA 8270C 86.5 % M-113

Terphenyl-d14 EPA 8270C 107 % 18-137

ND = Not Detected SUB-AT 125

PQL = Practical Quantitation Limit

.
e
G. Ryan Pattic

Laboratory Director
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Pond 15S West Gas Extraction Piping
Field Observations and Evaluation of Probable Cause of Damage

March 9, 2012

Introduction

This report has been prepared at the request of EPA to evaluate observations and
develop a probable cause of the damage to the Pond 15S west perimeter gas extraction
solid wall PVC piping observed during excavation of the piping on November 2, 2011.
This report includes the following sections: Background, Field Observations during
Excavation of the Pipe, Initial Assessment of Pipe Damage, Laboratory Analyses of
Pipe Residue, Evaluation of Cause of Damage to the Pipe and a Summary. The
Evaluation section includes questions raised during the evaluation and presents
observations and a lines-of-evidence approach to reach the most probable answers to
those questions:

1. What was the source of thermal energy within the pipe?
2. When did the thermal damage occur and over what time period?

3. How did air enter the pipe to initiate autoignition of PH3 when concentrations
were above the LEL?

4. Where did thermal damage begin, which direction did the damage propagate and
why did the damage “stop” at the identified blockage and the remainder of the
pipe was completely unaffected?

5. What is the status of the gas extraction piping at the Pond 15S east standpipe
and other ponds where gas extraction through standpipes has occurred?

Background

During September 2011, as extracted gas PH3 concentrations dropped to around 2,000
ppm, the system was becoming extraction flow limited. Therefore, in October 2011,
FMC began preparations to increase the source gas flow volume to the four (4) GES
units at each of the east and west gas extraction standpipes to maintain the mass
removal rate. During those preparations, FMC identified a partial blockage in the west,
underground PVC piping approximately 39 feet from the standpipe (which is
approximately 12 feet before the T-junction with the perimeter piping beneath the cap)
that was restricting flow to the standpipe and GES units. The blockage could not be
cleared by vacuuming so the section of piping could only be accessed directly by
excavating to the underground piping. FMC prepared the West Gas Extraction Piping
Maintenance Plan (Maintenance Plan, October 2011) and performed the excavation





beginning on November 2, 2011. The inspection of the 2-inch PVC piping revealed that
the piping was badly damaged from the point of the blockage back toward the pond cap.
Approximately six (6) feet of the damaged PVC piping was removed and excavation
was ceased just past a 90-degree elbow at approximately 3 feet outside of the HDPE
cap anchor trench (approximately 5 feet from the T-junction with the perimeter piping
beneath the cap). At the location where the excavation was terminated, a viable section
of PVC for connecting a new section of pipe or otherwise capping could not be located.
Further excavation toward the anchor trench was deemed unadvisable as the
Maintenance Plan did not contemplate such activities. Figure 1 shows a cross-section of
the location of the excavation and location of the remaining underground PVC pipe in
reference to the cap anchor trench, e.g., approximate location of the damaged 90-
degree elbow which was removed. Following discussions with and approval by EPA on
November 3, the excavation was backfilled per the procedures described in the
Maintenance Plan.

During a conference call on November 15, 2011 to discuss status and follow-up actions
in response to the west piping maintenance work, EPA asked for FMC’s opinion on the
cause of the damage to the pipe. FMC stated that the PVC appeared to have suffered
varying degrees of thermal deterioration as evidenced by the discoloration, distortion
and, at the southern limit of the excavation, the complete loss of structural integrity of
the pipe. The condition of the removed piping and piping alignment at the southern limit
of the excavation was documented in photographs that FMC provided to EPA on
November 3, 2011. EPA requested that FMC conduct a more detailed evaluation of the
probable cause of the piping damage. This evaluation provides a description of field
observations, a summary of laboratory analyses of residual solids within the removed
pipe and a lines-of-evidence approach to develop a probable cause for the damage to
the Pond 15S west gas extraction piping.

Field Observations during Excavation of the Pipe

The field observations of the condition of the west gas extraction piping exposed and
removed during the excavation on November 2, 2011 are summarized below. The
photographs that FMC provided to EPA on November 3, 2011 documenting the
condition of the removed piping and piping alignment are attached. The photographs
have now been numbered for referencing on Figure 1 and in the text below.

1. The section of 2-inch PVC pipe leading from the standpipe to the observed
blockage was in excellent condition — no observed thermal or chemical
deterioration.

2. At the blockage identified by the in-pipe camera inspection, the right side of the
pipe (looking south and toward the pond cap) was split open and the edges
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curled inward (Photo 1). Mild yellow to brown discoloration was observed on the
edge of the curled split.

3. As the excavation progressed toward the pond cap (anchor trench), the condition
of the pipe deteriorated (Photos 2 and 5). More extensive warping, deformation
and apertures in the pipe were observed progressing toward the pond cap except
at the location of a short section at a bell junction between sections of pipe
(Photo 5). There was no observable discoloration or deformation on the exterior
of the bell joint and within a few inches on both side of the joint. A dark gray to
black scaly, solid residual material was found inside the deteriorated pipe
(Photos 4 and 5). The horizontal pipe was followed to an upward 90-degree
elbow (Photo 6).

4. Above the upward 90-degree elbow that was dark brown to black and severely
deteriorated, there was a partial section of severely deteriorated pipe that led
toward another 90-degree elbow that turned horizontally toward the T junction.
However, no remaining PVC pipe wall could be located leading to or at the 90-
degree elbow or beyond toward the junction. The alignment of the pipe was still
observable as a “column” of dark gray to black residual material within an
approximate 2-inch diameter area in the fill soil (Photo 7).

5. Additional excavation followed the pipe alignment, but no viable section of PVC
was found for connecting a new section of pipe or otherwise capping. The
excavation was advanced to within 2 feet of the cap anchor trench, but was
terminated at that point because the Pond 15S West Gas Extraction
Maintenance Work Plan did not include procedures for excavating to the anchor
trench.

6. There was no tangible evidence of residual heat in the PVC pipe sections
removed, residual gray-black material or surrounding fill materials around the
pipe (i.e., the removed pipe and materials were the same temperature [by touch]
of the surrounding soil not near the pipe or pipe alignment).

Initial Assessment of Pipe Damage

The observed discoloration and condition of the piping indicates thermal degradation of
the PVC pipe as FMC initially postulated during the November 15, 2011 conference call
with EPA. The following excerpts from the PVC Handbook (Wilkes, 2005) support
FMC's initial assessment that a section of the pipe had suffered thermal degradation
ranging from slight near the originally identified blockage to severe at the vertical
section between and past the 90-degree elbows at the south extent of the excavation:

"During the course of polymerization, various defect structures occasionally form
on the PVC chain. These defects have been postulated to be the source of
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thermal instability (of) PVC. When PVC is heated above approx[imately] 100
Clelsius] without stabilizers, it gives off hydrogen chloride (HCI) and turns light
yellow, yellow, orange, red brown and then finally black. This color results from
the conjugated sequences of double bonds formed along the PVC chain. When
the length of the conjugated double bonds reaches about 6 or more, the color
absorption capability is quite remarkably intense. When 0.1% of the chlorine
atoms are given off by the PVC during the heat degradation, it is totally black.
The reaction is very slow at 100 C but increases rapidly as the temperature
increases. Because PVC must be processed at temperatures in the range of 175
C, a thermal stabilizer is required. Thus the intense color of degraded PVC
results from surprisingly few, very intensely, colored conjugation sequences.”
([editorial additions] and emphasis added)

Because thermal damage to the Pond 15S west pipe is so strongly indicated by the field
observations and information on PVC properties, chemical deterioration is not further
considered as a potential cause of the damage in this evaluation.

Laboratory Analysis of Pipe Residue

As reported in FMC’s email to EPA on November 3, 2011 that provided an update on
the status of the Pond 15S west perimeter piping, a sample of the black, moist, crumbly
sand like solids observed in portions of the damaged pipe was composited and
submitted for laboratory analysis. The sample was analyzed for TCLP metals for waste
characterization and, because the suspected source of the heat that caused the thermal
degradation was auto-ignition of phosphine (PH3) that results in phosphoric acid, for pH
and total phosphorus. FMC provided the laboratory results for these analyses to EPA
on November 23, 2011 as an attachment to RCRA Pond UAO Weekly Report #67. The
TCLP metals results were non-detect except for low detected concentrations for barium
(0.41 mg/l) and chromium (0.11 mg/l). The detected results for barium and chromium
may reflect solubilization of these metals from fine-grained soils drawn into the gas
collection piping from the gravel layer surrounding the perforated perimeter piping and
incorporated within the solid residue within the pipe during gas extraction at the west
standpipe. Gas extraction from the west standpipe at Pond 15S was performed from
May 11 to 17, 2010 (and discontinued as concentrations of extracted gas fluctuated
significantly, making continuous operation difficult as described in FMC’s June 1, 2010
letter to EPA which also transmitted GES log sheets for the period), and resumed on
June 8, 2010 and continued until November 2, 2011 (the day the west standpipe
maintenance work commenced). As documented on Table 4.2.1-2 of the Remedial
Investigation Report for the Eastern Michaud Flats (EMF) Site, August 1996, EPA’s
calculated Representative (“Background”) Levels in Soil (at the EMF Site) for barium is
188 mg/kg and chromium is 27.5 mg/kg. The pH result for the sample was 2.1 pH units
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and the total phosphorus (as P205) result was 26 percent (260,000 mg/kg). The
moisture content of the sample was 23 percent.

As directed by EPA during the November 16, 2011 conference call, FMC checked with
lab to determine if a sufficient volume of the pipe residue was retained to run SVOC
analysis. Due to insufficiently clear discussion with the laboratory, the lab analyzed the
TCLP extract from the sample for the eleven (11) TCLP SVOCs. Those results were all
non-detected and the laboratory results were provided to EPA as an attachment to
RCRA Pond UAO Weekly Report #69. FMC subsequently re-sampled the pipe residue
(which was stored in a 30 gallon drum pending waste characterization as described
above) and submitted the sample for total SVOC analysis by method 8270.

The results of the total SVOC analysis were provided to EPA as an attachment to
RCRA Pond UAO Weekly Report #72. In summary, of the seventy three (73) individual
semi-volatile compounds only ten (10) were detected above the practical quantitation
limit (PQL). The results for the detected compounds and a comparison to EPA’s
Industrial Soil Preliminary Remediation Goals (PRG) from the EPA Regional Screening
Level (RSL) Summary Table, November 2011 are provided below.

Summary of IAS Laboratory Method 8270 Results - Detected Compounds
Compound Result (mg/kg) | PQL Industrial Soil PRG (mg/kg)
1-Methylnaphthalene 0.92 0.25 9.90E+01
2-Methylnaphthalene 1.14 0.25 4.10E+03
Benzo(ghi)perylene 0.32 0.25 No value
Benzo[a]anthracene 0.31 0.25 2.10E+00
Bis(2-ethylhexyl)phthalate 0.34 0.25 1.20E+02
Chrysene 1.10 0.25 2.10E+02
Fluorene 0.83 0.25 2.20E+04
Naphthalene 1.88 0.25 1.80E+01
Phenanthrene 2.21 0.25 No value
Pyrene 0.29 0.25 1.70E+04

The predominantly not-detected results are consistent with the thermal degradation
mechanism for PVC as described in the following excerpts from the PVC Handbook
(Wilkes, 2005).

“The zipper mechanism of PVC degradation has a possible hidden benefit. In
the early 1970s it was discovered that the vinyl chloride monomer is a human
carcinogen, causing cancer of the liver. One of the major concerns of those of us
who worked on this most serious threat to the industry was the fear that PVC
might de-polymerize. If PVC could de-polymerize, especially at processing
conditions, it might require that special environmental protection be used on
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every piece of machinery such as extruders etc. that are processing PVC. This
would have been an impossible burden on the processors. Fortunately, because
PVC degrades via an HCI elimination process, it does not de-polymerize at all
during processing temperatures.”

The literature notes that the complete oxidation of PVC leads to CO2 and HCI. The low
level detected compounds may be residual thermal stabilizers or plasticizers added to
the PVC during the manufacturing process that remain after de-chlorination (HCL) and
oxidation of the PVC.

Evaluation of Cause of Damage to the Pipe

The field observations and properties of PVC described above establish the following
factual basis for the evaluation:

e The thermal deterioration was most intense close (within 2 feet of the cap anchor
trench and southern-most extent of the excavation) the T junction with the
perimeter gas collection piping, decreased in intensity toward the location of the
originally identified blockage location, and no thermal deterioration occurred
beyond the blockage toward the standpipe;

e The source of thermal energy was within (inside) the pipe;

e The thermal source was greater than 100 degrees C; and,

e There was no evidence of a thermal source or residual heat at the time of
excavation and removal of the pipe.

The evaluation generally follows a root cause analysis to develop a most probable
cause of the observed damage to the pipe.

1. What was the source of thermal energy within the pipe?

Because the field observations so strongly support the thermal source was from inside
the solid wall pipe, a potential source of thermal energy on the outside of the pipe is not
considered a potential cause of the observed damage / deterioration.

The most likely source was ignition of PH3 above LEL concentrations (approximately
20,000 ppm or higher) inside the pipe in the presence of sufficient oxygen to support
combustion. During gas extraction from the Pond 15S west standpipe from May 11 to
17, 2010, source gas PH3 concentrations calculated for GES unit 3 averaged 33,000
ppm and GES unit 4 averaged 44,800 ppm. During this time period, calculated west
standpipe source gas PH3 concentrations ranged as high as 170,000 ppm and, as
described in FMC’s June 1, 2010 letter to EPA, concentrations of extracted gas
fluctuated significantly, making continuous operation difficult and FMC discontinued
attempts to extract gas at the west standpipe, redeploying GES unit 3 to the east
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standpipe. During the next attempt to extract from the Pond 15S west standpipe during
June 8 to 15, 2010 using GES unit 4 only, source gas PH3 concentrations calculated for
GES unit 4 averaged 26,200 ppm and ranged as high as 162,000 ppm. Phosphine
concentrations at the maximum concentrations calculated for the Pond 15S west
standpipe were at levels previously observed only in TMPs and would be comparable to
PHS3 concentrations in the Pond 16S TMPs where PH3 autoignitions were observed
prior to initiation and during the initial period of gas extraction from the TMPs using the
Pond 16S gas extraction and treatment system (GETS). As described below, PH3
concentrations were far above the LEL in the gas collection piping and a review of gas
extraction operating data indicate PH3 autoignitions occurred in the Pond 15S west
extraction pipe during gas extraction in May and June 2010; therefore, no alternate
theory(ies) were evaluated regarding the source of thermal energy in the pipe.

2. When did the thermal damage occur and over what period of time?

Phosphine has likely been accumulating and concentrations increasing beneath the
Pond 15S cap since the time of construction of the final cover system at Pond 15S in
2004. This assumption is supported by observation of the increasing concentrations of
PH3 (“rebound”) at Pond 16S following successful completion of gas extraction using
the GETS. However, the rate of increase cannot be estimated because there is no
phosphine monitoring data for the perimeter pipe at Pond 15S from 2004 until April
2010. As described in the FMC Report on Phosphine at FMC Pond 15S - Response to
EPA Questions dated April 19, 2010 (submitted April 26, 2010), following repair to the
piping leading to the Pond 15S northwest cap drainage lift station (LS-01) piping was
excavated and repaired on October 13, 2009, persons entering the area downwind of
LS-01 would at times trigger their personnel industrial hygiene PH3 monitor alarm (set
to alarm at 0.3 ppm). Further monitoring indicated levels of PH3 above 1.0 ppm, which
required the electrician/technician to leave the area on several days during November
and December 2009. An informal investigation was conducted and determined that the
source of the PH3 was the Pond 15S LS-01 lift station. Therefore, the concentration of
PH3 beneath the Pond 15S cap was likely above the LEL by at least mid-2009 and PH3
concentrations in the perimeter pipe were likely at the historically highest levels at the
time extraction from the Pond 15S perimeter gas collection pipe in April 2010.

Although PH3 concentrations were likely above the LEL in the perimeter piping prior to
initiation of gas extraction, the piping leading from the perimeter piping to the west
standpipe was very likely fully intact when gas extraction began on May 11, 2010. This
theory is supported by the very high PH3 source gas concentrations extracted from the
west standpipe during GES operation from May 11 to 17, 2010. During gas extraction
at the west standpipe, source gas PH3 concentrations ranged as high as almost
170,000 ppm indicating a complete piping connection to the perimeter piping beneath
the pond cap. Note that during gas extraction directly from TMPs 01 and 02 in the
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northwest corner of Pond 15S during May and June 2010, source gas PH3
concentrations averaged about 150,000 ppm.

The initial thermal damage to the west piping likely occurred during the GES operation
from May 11 to 17, 2010. As shown on Figure 2, gas extraction operational data,
specifically the source gas flow and calculated source gas concentration, show a
significant and inverse (compared to expected gas extraction operation) relationship
that indicates autoignitions likely occurred in the pipe during this operating period.

For example, at the 2000 hour check on May 11 the source gas PH3 concentration was
about 72,000 ppm and the source gas flow was 0.1 inches (0.12 cfm), at the 2200 hour
check the source gas PH3 concentration had dropped to about 3,400 ppm but the
source gas flow had been increased to 1 inch (0.4 cfm). During these 2-hour
observations, the PH3 concentration decreased by a factor of about 20 while the flow of
source gas increased about 3 fold. During the 2000 hour check on May 15 the source
gas PH3 concentration was about 118,000 ppm and the source gas flow was 0.3 inches
(0.2 cfm), at the 2200 hour check the source gas PH3 concentration had dropped to
about 4,300 ppm but the source gas flow had been increased to 5 inches (0.8 cfm).
During these 2-hour observations, the PH3 concentration decreased by a factor of
about 27 while the flow of source gas increased about 4 fold. These significant drops in
source gas concentration are not likely due to changes in barometric pressure.
Barometric pressure changes do appear to influence inlet source gas concentrations to
GES units extracting from perimeter pipe but generally have been plus or minus 100
percent of the daily average (e.g. 2-hour source gas concentrations may vary between
1,000 and 10,000 ppm when the daily average is about 5,000 ppm) in the range at
which GES units have been used for perimeter extraction, e.g., at concentrations
generally below the LEL. This drop was more likely due to autoignition in the pipe
converting PH3 to P205 in the piping. Phosphorus pentoxide (or other suboxides) in
the extracted gas is not detected by the Draeger PH3 meters as PH3 resulting in a
significant short-term drop in the measured (at the inlet to the primary drum for each
GES unit) and thus the calculated source gas PH3 concentration.

Autoignitions in the pipe were likely short duration and self-extinguishing upon depletion
of oxygen within the pipe. Note the melting point of schedule 40 PVC pipe is 160
degrees Celsius. Although there was some localized deformation (softening / partial
melting), the pipe was not melted / collapsed (even where the pipe was completed
decomposed but the alignment was still in the shape of 2-inch pipe) indicating that
the thermal source was likely multiple short-term autoignitions and not continuous
ignition or burning.

Further damage to the west piping likely occurred during the resumption of gas
extraction from the west standpipe during the period June 8 to 10, 2010. As shown
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on Figure 3, additional autoignitions likely occurred in the pipe as indicated by the high
“spike” PH3 concentrations in the range of 110,000 to 160,000 ppm followed by low
PH3 concentrations at increased source gas flows on June 8, 9 and 10, 2010.

During continued gas extraction from the west standpipe from June 11 to 18, 2010,
average source gas concentrations decreased to below the 20,000 ppm (below the
LEL) and only 6 of the 2-hour checks were above 20,000 ppm. After June 18, 2010,
calculated source gas concentrations at the west standpipe stabilized in the range of
4,000 to 5,000 ppm and no 2-hour readings were above 20,000 ppm. The significant
decrease in calculated source gas PH3 concentrations extracted from the west
standpipe beginning on June 11, only 24 hours after a “spike” of over 160,000 ppm
probably indicates that the damage / deterioration of the pipe had progressed to the
point that the GES units were extracting gas partially through the damaged pipe
alignment from the perimeter pipe beneath the cap and partially from much lower PH3
concentration soil gas in the fill surrounding the damaged pipe section (e.g., split shown
in Photo 1, missing side wall in Photo 5). Additional autoignitions and thermal damage
may have occurred after June 18, 2010 at the 90-degree elbow and section of pipe
where only the alignment and residue remained (Photos 6 and 7) as PH3
concentrations in the perimeter pipe likely above the LEL and lower PH3 concentration
soil gas mixed along the section of deteriorated pipe.

3. How did air enter the pipe to initiate autoignition of PH3 when
concentrations were above the LEL?

Autoignition of PH3 was observed at the Pond 16S TMPs when PH3 concentrations
were above 100,000 ppm. During initial gas extraction from the TMPs, autoignitions in
the TMPs appeared to occur due to ambient air drawn through the educator contacting
PH3 above the LEL drawn at low air flow rates from the TMPs. Based on those
observations, the autoignitions in the Pond 15S west extraction piping may have
initiated at the GES unit primary dilution pipe T. However, autoignitions downstream of
the standpipe (i.e., at the GES primary dilution, where the source gas flow is diluted
prior to the flowing through the GES units) would not account for the approximately 39
feet of piping that was fully intact and without any visible evidence of thermal damage
between the standpipe and the initially identified blockage and beginning of damage
piping. The observed damage indicates that sufficient oxygen (air) was present in the
pipe within the area of thermal damage to initiate autoignition within that section of pipe.

As described above, the GES unit primary dilution air was not likely the source that
initiated autoignition in the section of damaged / deteriorated pipe during GES operation
and would not have been a likely source when GES units were connected but not
extracting from the standpipe (maintenance or carbon change) because the source gas
inlet valve would have been closed. The standpipe would not have been a possible

Pond 15S West Piping Evaluation 9 March 9, 2012





source of air when there was no gas extraction and the standpipe was isolated from air
when the standpipe was sealed (for pressure monitoring).

Thus, a source of air with sufficient oxygen to initiate autoignition in the pipe would have
been closer to the damaged section of pipe. Air in the pore space of the fill material
surrounding the pipe was likely the source and there are two possible paths for air
introduction into the pipe: 1) through cracks or other breaks in the solid wall pipe and 2)
through the perforations in the perimeter pipe beneath the cap and into the connected
solid wall pipe.

As observed, at the blockage identified by the in-pipe camera inspection, the right side
of the pipe (looking south and toward the pond cap) was split open and the edges
curled inward (Photo 1). In Photo 2, there is an irregular hole on the upper side of the
pipe that does not appear to have resulted from thermal damage. The split is suspected
to have originated as a crack in the pipe caused by vehicle traffic over the pipe after
installation or potentially damaged at the time of installation during backfill of the pipe
trench. Similarly, the hole could have been caused by vehicle loads over the fill above
the pipe. As described in the Cap Drainage Lift Station and Piping Maintenance Work
Plan (for) RCRA Pond 8S, Phase IV Ponds, Pond 15S, Pond 16S and Pond 18 Cell A,
April 2010, during 2009, FMC performed a detailed lift station and appurtenant piping
investigation to identify damage to the lift stations and/or piping, if any. A camera
inspection of the Pond 15S cap drainage lift station LS-01 piping leading from the
manhole toward the pond showed that the drainpipe was disconnected (separated
connection) approximately 10 feet from the lift station. The pipeline was repaired
(reconnected) after the investigation. The cap drainage piping leading to the lift station
is located in the same area as the west gas extraction piping and standpipe and the
identified damage to the cap drainage piping and suspected damage to the gas
extraction solid wall piping are beneath the roadway along the north side of Pond 15S
used for vehicle access during closure construction and post-closure monitoring and
maintenance.

The soil gas in the fill surrounding the pipe was not likely “ambient air” and probably
contained some PH3. Based on monitoring the three soil gas probes that were installed
after removal of the damaged pipe, the PH3 concentration in soil gas at the pipe spilt
and hole (at and near the originally identified blockage) was probably less than 2,000
ppm (0.2 volume percent) PH3. At that low PH3 concentration, the soil gas would be
near “ambient” air with respect to oxygen concentration (about 21 percent). During gas
extraction, the vacuum (albeit small) from the GES units could have draw soil gas into
the pipe through these apertures and initiated autoignition in that section of pipe. The
heat from one or more autoignitions appear to have melted the edges of the crack into a
wider split that would have allowed introduction of more soil gas into the pipe and
facilitated additional autoignition in this section of pipe. As described above, the
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significant decrease in calculated source gas PH3 concentrations extracted from the
west standpipe beginning on June 11, only 24 hours after a “spike” of over 160,000 ppm
probably indicates that the damage / deterioration of the pipe had progressed to the
point that the GES units were extracting gas partially through the damaged pipe
alignment from the perimeter pipe beneath the cap and partially from much lower PH3
concentration soil gas in the fill surrounding the damaged pipe section (e.g., split shown
in Photo 1, missing side wall in Photo 5). As the pipe deteriorated, a higher volume of
lower PH3 concentration soil gas could have been drawn in to the pipe (or pipe
alignment) which would have resulted in a potential for increased frequency and
intensity of autoignition in the pipe.

The alternate source of air into the pipe, through the perforations in the perimeter pipe
beneath the cap and into the connected solid wall pipe, is less likely than through cracks
or other breaks in the solid wall pipe. First, the path length from the surface through fill
to the perforated perimeter pipe (about 13 feet from surface to the perimeter pipe
beneath that cap GCL/FML layer) is about 2.5 times longer than the path length through
fill to the suspected split and hole in the pipe (about 4.5 feet). Both paths are through
similar fill material layers (e.g., cap soil layer, slag and underlying slag fill). Second, as
described above, when gas extraction was initiated the PH3 concentration in the
perimeter pipe ranged to about 170,000 ppm (17 volume percent). By simple
displacement the oxygen concentration would have been 17.4 percent at those PH3
concentrations and was probably lower due to partial in-situ oxidation of PH3 within the
fill materials surrounding the perimeter pipe. A minimum oxygen concentration (MOC),
the limiting concentration of oxygen below which combustion is not possible, for
phosphine could not be found in available literature. For comparison only, the MOC for
methane and butane is about 12 percent. Although plausible, the source of oxygen for
autoignition in the pipe was less likely through the perimeter pipe than through the
suspected crack and identified hole in the pipe as discussed above.

4. Where did thermal damage begin, which direction did the damage
propagate and why did the damage “stop” at the identified blockage and
the remainder of the pipe was completely unaffected?

The location of the initial thermal damage and direction of propagation of the damage
follows similar lines of evidence and probable cause as described in the discussion
above regarding the source of oxygen that caused autoignition in the west pipe. As
described in field observations above, the thermal damage and deterioration of the pipe
was relatively mild at the location of the initially identified blockage and suspected crack
in the pipe and was progressively more intense toward the upward 90-degree elbow
until there was no remaining PVC pipe wall leading to or at the 90-degree elbow that
turned horizontally toward the T junction. The pattern of damage is consistent with the
theory that the suspected crack and hole were the initial source of air into the pipe and
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location of initial autoignitions in the pipe and progressed toward the pond anchor trench
and T junction. Under this theory, the autoignitions propagated toward higher PH3
concentrations in the pipe (toward the T junction with the perimeter pipe) and as the
pipe deteriorated toward the cap anchor trench, additional gaps in the pipe became the
source of soil gas that initiated autoignition in the sections of pipe leading back toward
the anchor trench. As described above, a greater volume of lower concentration soil
gas was likely drawn into the less damaged pipe and then undamaged downstream
piping which had the effect of diluting the “source gas” PH3 concentration to below the
LEL in the downstream pipe leading to the standpipe.

5. What is the status of the gas extraction piping at the Pond 15S east
standpipe and other ponds where gas extraction through standpipes has
occurred?

Following discovery of the damaged Pond 15S west perimeter pipe, EPA and FMC
were concerned that the gas collection pie at the Pond 15S east standpipe and Pond 18
Cell A east standpipe where gas extraction was in progress (Pond 15S east) or had
been conducted (Pond 18 Cell A east) and source gas PH3 concentration had been
above the LEL. The findings of the follow-up investigations at the Pond 15S east
standpipe and Pond 18 Cell A east standpipe as well as an assessment of the condition
of the Pond 16S and Pond 17 gas extraction piping are summarized below:

e As described in the FMC email to EPA on November 09, 2011, FMC conducted a
pipe camera inspection of the PVC pipe associated with the Pond 15S east
standpipe beginning on Monday, November 7, 2011. Starting at the GES
header on the east perimeter standpipe, the vertical line which goes underground
and the initial 42 ft of horizontal line heading toward the gas extraction header
under the pond cap were inspected. At the 42 ft location the pipe takes an
angled turn towards the pond which the camera could not pass (e.qg., this was a
90 to 90 elbow angle). After this point the 2-inch PVC pipe travels another
approximately 65 feet to the anchor trench of the pond cap. The elbow is located
well outside the limit of final cap and the elbow was excavated and replaced with
a long radius elbow. On November 8, 2011, the camera inspection continued
and extended beyond the long radius elbow. The line appeared to be in good
condition and was mostly clean until approximately 3-4 ft outside of the anchor
trench where scaling build up was observed within the pipe. Gas flows to the
east perimeter GES, as well as PH3 concentrations, have remained constant and
do not indicate a significant problem with the integrity of the pipe despite the
buildup. The photographs that were attached to the email are not included again
herein.
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e As described in RCRA Pond UAO Weekly Report #68 transmitted November 30,
2011, FMC conducted a camera survey inside of the piping from Pond 18A
perimeter piping system. The camera survey was completed on November 28,
2011 and the pipe was clear of any buildup or obstruction and in good condition
from the standpipe to the T joint with the perimeter pipe.

e As described in greater detail in the RCRA Pond Phosphine Assessment Study
Report , January 2012, on January 9 through 11, 2012, the four Pond 16S
standpipes and pipe connecting to the perimeter pipe “T” were probed with Pex
pipe and vacuumed as needed with Pex pipe to remove any condensate and/or
potential solids. Following the maintenance procedure, each standpipe was
tested for maximum flow (and associated vacuum) using a GES unit. The west,
east and north standpipes exhibited flow and pressure drops within the expected
range for unobstructed gas extraction from the standpipe. The south standpipe
exhibited some flow restriction, but the flow was steady and is adequate for the
purpose of obtaining gas flow from the perimeter pipe system at that location
during monitoring events.

e There was no evidence of flow restriction or suspicion that damage has occurred
at the Pond 17 gas extraction piping during operation of the GES units and thus
no reason to perform video surveys of the pipe at Pond 17. During operation of
the GES units at Pond 17, source gas was “marginally above” the PH3 LEL at 2
standpipes for the initial week of GES operation then below the LEL during
balance of GES operation and source gas PH3 concentrations were never above
the LEL in other 2 standpipes throughout GES operation.

Summary

The Pond 15S west gas extraction pipe investigation and evaluation of the “most
probable cause” is summarized on Figure 4. The observed damage and
deterioration of the Pond 15S west gas extraction piping most likely occurred due to
PHS3 autoignition in the pipe during gas extraction during the period May 11, 2010 to
June 10, 2010. During this period, pond gas with concentrations of PH3 significantly
above the LEL was extracted from the perimeter pipe and air was drawn in through a
physically damaged section of pipe. A combination of both factors, PH3
concentrations far above the LEL and the damaged pipe section, most probably
resulted in the observed endpoint. The extent of damage and deterioration is not
adequately explained as caused only by extraction of source gas with PH3
concentrations above the LEL. The lack of significant damage to the other gas
extraction piping lends an additional line of evidence that pre-existing physical
damage (e.g., cracked section and hole) in the Pond 15S west piping was a
significant factor in causing PH3 autoignitions and resultant thermal damage to the
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west pipe. Conversely, the pre-existing physical damage to the pipe alone would not
have caused the observed damage / deterioration in the absence of gas extraction
of source gas PH3 concentrations significantly above the LEL.
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Figure 4. Pond 15S West Pipe Investigation and Evaluation of Cause Summary
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Pond 15S West Gas Extraction Piping — Excavation Photos
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Pond 15S West Gas Extraction Piping — Excavation Photos

Photo 3. Location initial blockage and section of removed pipe shown
on Photo 5
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Pond 15S West Gas Extraction Piping — Excavation Photos

Photo 4. 2-inch pipe going toward T joint; mostly filled with black,
moist , crumbly, sand-like solids





Pond 15S West Gas Extraction Piping — Excavation Photos
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Photo 5. Section of 2-inch pipe removed as shown on Photo 3;
note bell joint





Pond 15S West Gas Extraction Piping — Excavation Photos

Photo 6. Close-up of 90
degree elbow located
near anchor trench

Photo 7. Close-up of 2-inch
pipe location at end of
excavation
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